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PREFACE 

There has been a break of two years in the publication of the 
Francis W. Parker School Year Books. This was due to the fact 
that the faculty deemed a new and radically improved course of study 
necessary, and voted, in the fall of 1915, to devote the faculty study 
and meeting time as far as possible to the preparation of a representa- 
tive school curriculum, with a view .to publishing it as the fifth Year 
Book. 

The entire faculty, was divided, according to their own choice, 
into the following committees : Committee on English, Committee on 
Foreign Languages, Committee on Science, Committee on History, 
Committee on Handwork, Committee on Art, and the Problems Com- 
mittee. This latter committee set out to find real problems, arising 
naturally in the lives of the children, and to make these problems the 
basis of the course of study. -It reported to the faculty in a series of 
meetings, and at the end of the year presented plans for reorganizing 
the work of the school. 

While these plans provided opportunity for the exercise of a large 
measure of initiative and choice on the part of the pupil and the devel- 
opment of a scheme of self-government in the high school, they did not 
seem immediately practical in their entirety. The faculty discussions 
were stimulating and instructive, and influenced strongly current class- 
room teaching and the work of the other committees, but it was found 
at the end of the year that there was nothing ready for publication. 

Of the other reports, that of the science committee was nearest 
to completion; and its members were asked, if possible, to get the 
science curriculum of the school in shape for publication in June, 
1917. Other matters of pressing importance for faculty consideration 
again delayed the work, so that the fifth Year Book is not being 
issued until July of the current year. It is hoped that this volume 
will prove useful to teachers of science in many schools, not as a 
finished, static product, but as describing the way in which one im- 
portant type of human experience and study is dealt with in one school. 

It is proposed that in the sixth Year Book an attempt be made 
to show how the World War for Freedom has influenced the class-room 
work and activities in our school. The title of this book will probably 
be Education During War Time, 

June, 1918. 
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GENERAL PRINCIPLES UNDERLYING THE ORGANI- 
ZATION OF THE COURSE IN SCIENCE 



The chief value of any course of study is that it provides a good 
point of departure for new attempts to improve the choice of materials 
and the methods of instruction. It embodies the best that has been 
accomplished, clarifies the situation, and makes possible further 
progress. Any tendency to crystallize the methods of working, or to 
fix the content of subject matter, is to be avoided. Therefore, the 
course in science which is presented in this year book is looked upon, 
not as a finished piece of work but as a stepping-stone to better science 
teaching. It is not a curriculum which has been written by a few in 
authority with the expectation that teachers will slavishly follow it, 
but it is the result of a number of years of independent, experimental, 
and developmental work in all the grades of the school. For this very 
reason it may be criticized as somewhat incoherent and lacking in 
logical development from grade to grade, faults which made-to-order 
curricula usually lack. This criticism is not dismissed as unimportant, 
for it indicates the direction in which future improvement may be 
sought and secured all the more easily, by reason of the work which 
the preparation of this course of study has involved. 

The first step in formulating the course in science was to draw 
up a statement of the general principles which were to control the 
work. This formulation of principled, after discussion and revision 
was accepted by all members of the science committee as a tentative 
basis on which to proceed. When the work was nearly complete, the 
statement of fundamental principles was again critically examined 
and further revised in the light of what had been accomplished. The 
final revision, which follows, has been presented to the faculty as a 
whole and approved by them. 

I. 

The science course shall be organized about those problems and 
activities of the child which call for study, investigation, and ex- 
periment in the fields of physical and natural science. 

(a) The problem basis for organization of the science course 
does not mean that the logical or formal organization, so prominent 
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in most' curricula will be lost to sight, but that the logical organization 
will be subordinated- to the natural or psychological organization, 
based on activities and needs. It is reasonable to. suppose that if the 
problems are adequate in number and scope, and properly worked out, 
,the need for formal and logical organization will be felt and developed 
naturally in the course of the work, rather than made the artificial 
starting-point for it. 

(b) The problems of the course, as worked out, should make the 
pupil conscious of fundamental scientific . principles, thus preventing 
scrappiness and making for the proper organization of the science 
work. 

(c) While the problem basis for the course insures, a content 
with a direct appeal to the pupil, it does not follow that the full or 
larger values of the work will be apparent at the outset. The work 
as it develops should produce a growing appreciation of its larger 
value. 

(d) The problems chosen should provide for a certain amount 
of overlapping, so that information gained in connection with one 
problem will be used in the solution of others, and the experience 
gained in one grade utilized in the work of the next. ,. >, ' 

" (e) The course, in addition to formulating these problems, 
should supply needful data, lists of material, sources of information, 
and directions for their solution. 

• II. 

The science course shall provide abundant opportunity for the 
pupil to acquire a ricli and varied experience through actual contact 
with real materials. Informational topics and discussion shall give 
place, whenever possible, to experiments, to the handling of materials, 
to the working with apparatus, to the acquiring of first-hand ex- 
perience on which inferences and conclusions may properly be based. 

(a) Discussion without a proper basis of experience, and in- 
ferences based on guess work, lead to a destruction of real interest 
and tend to establish habits of thought which are intellectually and 
morally dangerous. 

(b) Programs must be sufficiently flexible to make possible the 
widest use of the shops, the laboratories, the garden, and of excur- 
sions for experimental and observational work. 
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(c) The care of pets and animals in the graderoom, or on the 
school grounds provides projects of especial value. This work develops 
individual and social responsibility and secures a wholesome contact 
with animal life which would otherwise be absent from the experience 
of many children. 

(d) Each grade will require special science apparatus, aquaria, 
work-benches, sand- and delta-tables, and materials of great variety. 
Space to store and to. use freely this equipment is indispensable. 

III. 

The teacher's freedom, individuality, and preferences, shall be 
given wide range in the matter of developing the problems suggested 
in the science course, and in finding new and better ones. 

(a) The science curriculum should be flexible and dynamic, con- 
stantly developing and improving, not fixed and static. Towards this 
end the teachers actually engaged in carrying on the work are best 
able to detect weaknesses and suggest improvements. These teachers 
therefore must take an important part in the preparation and framing 
of any syllabus or course of study in science. 

(b) It does not follow that teachers should be free to follow mere 
personal opinion or that they should indulge every whim in modifying 
the course of study. They should expect to justify every innovation 
by sound reasons and prove by the results obtained the worth of their 
ideas. 

IV. 

Specialized science has little or no place in the curriculum of the 
elementary school. 

(a) Elementary biology, botany, physics, chemistry, etc., should 
not be taught as such, but much material drawn from these several 
sciences will contribute to the satisfaction of the child's interests and 
the solution of his problems. The necessary elements from these 
special sciences will thus be fused by these interests and problems 
into an organic whole, and not remain a composite of fragments taken 
from the divisions of specialized science. 

(b) The problem if properly chosen, developed, and carried out, 
will enable the child to gain a fund of experience and knowledge which 
can be stated in terms of specialized science, and so the adequacy and 
completeness of the course can be estimated. 



8 Francis W. Parker School 

(c) The problem basis of organization will by its very nature 
prevent specialization. Few problems will be found which lie wholly 
inside the limits of a single specialized science. 

V. 

The natural interests of children in the elementary school call 
for the study of plant life, animal life, climate, foods and food supply, 
rocks and the soil, earth forms, and of simple machines and mechanical 
forces. Many of the problems involved are geographical, or have 
geographical causal relations. The work will gain in continuity, 
effectiveness, and coherence, if these relations are emphasized. 

(a) The organization of a comprehensive course in science, on 
the basis of large projects with subordinate problems, experiments, 
and the like, requires the inclusion of geography as an integral part 
of the course of study, and makes possible problems of a more varied 
character and of wider scope. It also makes for a simpler and more 
flexible school program. 

VI. 

The science course shall be continuous throughout the eight 
years of the elementary school, and furnish a proper basis and back- 
ground of experience for the high-school courses in specialized science. 

(a) The problems of the pupil constantly require the study of 
science and the development of scientific methods of study in order 
to find their solution. For this reason, science study rightly belongs 
in every year of both the elementary and the high-school life of the 
child.* 

VII. 

The many connections and correlations which science work has 
with other subjects of study shall be indicated as fully as possible in 
presenting the course in Science. 

(a) Science work demands accuracy of definition, the power to 
organize material, the ability to think logically and to express the 
thought in clear and concise statements. This training in habits of 
thought which underlies clear and exact expression should render 
more effective all the written and oral composition of the school, and 
is one of the most important services which science study makes to 
the education of the child. 



•To give such a course is at present not possible in our high school, on account of 
the lack of facilities, as explained in the article on Science in the High School. 
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(b) The work in science frequently requires the use of mathe- 
matics and so supplies real problems for its study. 

(c) Much of the handwork in many grades grows directly out 
of the science problems and contributes vitally to their solution. 

VIII. 

In the elementary school hygiene and physiology shall be taught 
in connection witli the gymnasium work and preferably by the gym- 
nasium teacher. These subjects naturally contribute to each other — 
the work in the gymnasium offering opportunity to apply what has 
been learned in recitations in hygiene and physiology, and the latter 
serving to make the former more purposeful and intelligent. 

(a) It is thought that these teachers will be able to connect 
matters of hygiene and physiology with the problems of exercise, 
muscular control, proper methods of eating, breathing, etc., so as to 
furnish real motive for this study. 

(6) The segregated classes will admit of. freer and more normal 
discussion of certain important problems connected with hygiene. 



In the detailed outlines of the science course which follow, it is 
hoped that the reader will find the embodiment of the principles which 
have been set forth. While the problem basis of organization is shown 
throughout the work, it has seemed necessary to retain many topical 
headings and divisions, in order to show how the problems and ques- 
tions of the pupil naturally classify into topics or units of study. This 
also tends to offset the objection most commonly made to problem 
or project teaching, that it fails to secure a proper grounding in the 
fundamental principles of science and results in a hodge-podge of 
unrelated facts and ideas. 

• In harmony with the second fundamental principle, the emphasis 
throughout has been placed on the experimental work as the chief 
means of securing that first-hand experience and the actual handling 
of materials which is the special contribution of science study $0 the 
education of the child. For this reason, such purely descriptive work 
as the picturesque side of geography, the study of peoples and customs, 
has been largely eliminated from the outline. 

The outcome of the science Tvork in the several grades as well as 
its relation to the work in. mathematics, English, and handwork is 
indicated by the illustrations, by representative children's papers, 
recitations and morning exercises.. 



NATURE STUDY IN THE KINDERGARTEN 



Nature experiences in the kindergarten are the outgrowth of 
contact with materials brought into the room by teachers or pupils, 
or from the observations made during frequent walks in the park 
and trips to the country. In the park, easily accessible are a zoo, 
large bird-house, conservatory, fountain, garden, the Academy of 
Sciences, and the lake shore within a distance of four blocks. The 
children are frequently in the country for week-ends, besides spending 
the summer months on farms, at the seashore, or in the mountains. 
The rich background thus furnished, with the immediate kinder- 
garten environment, affords splendid opportunities for developing 
definite nature imagery. The collecting instinct is much weaker in, 
children of kindergarten age than the instinct to play, but they do 
like to pick up things and take them to some interested person, teacher 
or parent. Naturally, they do not know what to do with their col- 
lections, and this is where the teacher should take hold of the budding 
instinct and strengthen it in every legitimate way. We make use of 
every appropriate means of expression to help the children build up 
well-defined images of the essential elements of their observations. 
The older children can express more than the younger ones, but a 
given experience is common to all through conversation, songs, stories, 
pictures, specimens, and games. The principal nature centers we fol- 
low for a little way are given herewith, together with the activities 
associated with them. 

Leaves. — The first center growing out of our walks is that of the 
falling leaves. We obtain brightly colored leaves with which to work, 
and make the impression through the activities of drawing, cutting, 
painting, and clay impressions. Appropriate songs are used, and the 
poem, How the Leaves Come Down. 

Rain. — Bain is talked about on some of the first rainy days. We 
ask such questions as: Where does it come from? What does it do 
for us? Who likes it? Rhymes and poems about the rain are said, 
songs about the rain are sung, and the story of How we First Came 
to Have Umbrellas is told. The story is illustrated with clay or by 
drawings. Pictures of a rainy day are drawn on the blackboard or. 

on paper. 

10 
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1 . Bulb's. — Bulbs for indoor blooming are planted in October. It is 
usually the first contact with bulbs that the children have ever had. 
The work consists of sifting the earth, mixing in fertilizer, and prop- 
erly planting paper-white narcissus and daffodil bulbs. Drawings and 
models' of the bulbs are made. Drawings are made Of the narcissus 
and daffodils when in bloom, and plaques of the daffodils are modeled 
for paper-weights. 




PREPARING THE WINDOW BOXES FOR BULBS 

The Fall Harvest.— The harvest idea is built upon the children's 
summer experiences upon the farms, which we vivify by pictures and 
concrete materials. We emphasize what we get from gardens, orchards, 
and fields. We talk about places of storing, using the barn as the 
chief center, and how supplies reach our homes through the grocery, 
by trains, and by boats. We model the better known vegetables and 
fruits ; build bams and bins in which to store the modeled fruits and 
vegetables ; lay out a farm in a sand-tray, and make individual farm? 
on smaller trays. Jelly is made as f sample of thr way fruit if s'orec 
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in our city homes. Stories embodying the ingathering idea* are told 
and illustrated, and harvest songs are sung. 

Seeds. — The seed we usually emphasize is the milkweed, the pods 
of which we model, and later we let the seeds fly outdoors. Beyond 
this simple experience, seeds make almost no appeal to children of 
kindergarten age. 

WINTER QUARTER 

Winter Sports. — With the first good snow in January, we begin 
active winter sports, such as tobogganing, sliding on sleds and ice, 
making snow men, and shoveling snow. We look for tracks in the 




PUTTING ON THE FINISHING TOUCHES 

snow and observe frost pictures and snow crystals. We build to- 
boggans with large blocks, make wooden sleds large enough to use, 
and make snow men out doors. Pictures are used to show many kinds 
of winter sports other than children can play, the aim being to em- 
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phasize the fun winter affords. We have good songs about snowflakes 
and snow men, and poems and stories that tell about winter time. 




A GAME OF FOX AND GEESE 

Animal Life. — Winter walks take us often to the animal- and 
bird-house. As a center of interest for several weeks, the animals we 
like best are used. These are the elephant, bear, lion, tiger, giraffe, 
and camel. The making of a zoo is the unifying purpose, and under 
its stimulus the animals are modeled, cut free hand, drawn on the 




ANIMALS MODELED BY THE CHILDREN 

board, and painted. Cages are made from pasteboard boxes. Good 
pictures of the animals are cut out, mounted on cardboard, and then 
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on small blocks, so they can be used to play with, as the clay models 
are too fragile for this purpose. Good mounted pictures of the animals 
are about the room ; songs about bears ? elephants and tigers are sung, 
and' animal stories and anecdotes are told. The children choose any 
animal they like, and as many as they like, which stimulates ob- 
servation. 

Sxtn. — Some time in March, when the power of the sun begins to 
be strongly felt, we follow up the question, What does the sun do for 
us ? It melts the snow, swells the buds on trees and bushes, starts the 
grass and pussy-willows. The children illustrate the story of The Wind 
• and the Sun; sing songs of the sun, daffodils, and pussy-willows ; 
model and draw the pussy-willows, and make pictures of the indoor 
flowers. 

SPRING QUARTER 

The activities of the spring quarter are centered mainly about 
what is happening out of doors. 

Wind. — In early April the problem is to find out what the wind 
does for us. It helps in sailing boats, flying kites, drying clothes, and 




A NAUTICAL PROBLEM 



turning mills. The weather-vane shows the direction of the wind, and 
helps certain people to know when to do their work. The activities 
include making pinwheels of paper to play with out doors; making 
sailboats of wood to be sailed on the lagoon or fountain basin ; cutting 
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clothes of paper to hang on clothes-lines; washing paint cloths or 
doll-clothes and drying in the wind; folding small sailboats of paper; 
cutting, folding or drawing balloons and kites, and making weather- 
vanes of wood or heavy cardboard. The stories of The Foolish Weather- 




BIRD-BOXES AND GARDEN TOOLS 



Vane and Little Half Chick are illustrated by drawings or models. 
We use songs about the wind, and Stevenson's poem, The Wind. 




MAKING NESTS FOR THE PARK BIRDS 

Birds. — We aim to become acquainted with some of the birds we 
see daily, particularly the robin, bronzed grackle, sap-sucker, red- 
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headed woodpecker and yellow warbler. We see many more birds than 
these, and the children most interested learn to know some of them. 
We look for food, nesting-places, nests, and eggs. We listen for bird 
songs and calls; make use of stuffed specimens of birds in our room, 
and visit the Academy of Sciences. We use the stories How the Robin's 
Breast Became Red, and The Origin of the Red-Headed Woodpecker. 
As our experience enlarges we talk about the good birds do, the 
pleasure they give, and what we may do to attract them to our homes. 
The children draw, model, and paint nests, eggs, and birds; make 
bird-boxes of wood to take home; illustrate stories, and sing songs 
about birds. 




BUILDING THE GARDEN FENCE 

Flowers. — During the winter when the bulbs in the window-boxes 
are in blossom, we make pictures or models of them, and thus become 
acquainted with the paper-white narcissus, daffodil, and crocus. 
Later, we emphasize the tulip and dandelion, and any other flowers 
we may have a particular reason for wanting to know. These flowers 
are modeled, painted, and drawn. We use them for designs, or decora- 
tions for book covers or May baskets. We emphasize the colors and 
odors of flowers, first by actual experience and then by sense games. 
Sometimes we are able to trace the pollen the bees bring to the hive, 
particularly that of the oriental poppy and the dandelion. Suitable 
songs and stories help to strengthen these images. 
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COMPLETED FENCE AND BED OF PORTULACCA 



Garden. — Gardening isn't a natural interest of little children, but 
digging is. We have gradually reduced the amount of real gardening 
to planting a bed of popcorn by the older group of children. This 
furnishes a crop to harvest in the autumn when they have entered 
first grade, besides being a good seed to handle in planting. The 
younger children have planted climbing beans, morning-glories, sun- 
flowers, and portulacca about the lunch-room and printing-shop. The 
responsibility resulting from such planting is small, yet enough to 
initiate them into garden processes. The work includes making garden- 
stakes and labels, and, at one time, a garden-fence; laying out 
plan of corn-bed in sand-tray; drawing plan of same; staking and 
marking hills in the garden; spading and raking in preparation 
for planting; and weeding. We use songs, games, and finger plays to 
help build up the processes of simple gardening. 

Buds and Leaves. — In the spring we watch their development 
through twigs brought indoors and the bushes and trees outdoors. 
We use the pussy-willow and twigs from the Cottonwood, lilac, and 
oak. We draw and model the pussy-willow. 

Butterflies, Moths', Dragonflies. — In the autumn we generally find 
the common woolly caterpillars and put them in a cage to watch for 
the winter house they make. Usually someone brings in the cocoons 
of the cecropia moth. We have had the chrysalises of the monarch 
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CLEANING THE YARD WITH THEIR OWN RAKES 

and black-swallowtail butterflies and had both come out in the kinder- 
garten. Children are unfailingly interested in this development of 
moths and butterflies, and to stimulate their observation, we make 
pictures of them by drawing or cutting, and model the cocoons. They 
gather, by conversation and observation, that butterflies obtain their 
food from flowers. We generally see many dragonflies in the spring, 
but do no more with them than call them by name, contrast them 
with butterflies, and refute the tradition that they sew up children's 
ears. 

Earthworms and Ants. — We sometimes prepare a large glass 
jar with varying layers of soil, have the children put in earthworms, 
cover the jar to keep it dark, and watch the results. We have never 
had an ant-colony, but do notice both earthworm castings and ant- 
hills on our walks. The children are much interested in the way 
robins extract earthworms for their food. 

Bees. — There is a hive of bees in the kindergarten room from 
early spring to Xovember. These are placed in a south window, the 
lower sash of which is raised about four inches; an extra piece of 
wood is fitted under it, with an opening about a foot long and two 
inches high. From the hive to this opening^ a runway is made of 
glass, which fits closely the exit leading outdoors. This furnishes 
opportunity to watch the bees as they go and come on their busy 
rounds. Under these conditions, bees afford the most normal indoor 
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insect life we have observed. Most of the activities of the bees are too 
difficult for the children to follow, but they are greatly interested in 
watching the bees move about in the hive and fly to and from it. 
Whenever we find bees on flowers in the park, we claim them for ours. 
We do see them bring in the pollen, sometimes note the color of it, 
and -trace its possible source. When the young bees are hatching, we 
place the trays containing them next to the outside of the hive, so the 
children can see some of these activities. The knowledge gained con- 
sists chiefly of the facts that bees make honey from flowers, live in 
hives, and are interesting creatures. 

OUTCOME, 

Aside from, the physical activities just stated, there are other 
gains from these simple beginnings of life-long interests. Gradually 
the children are increasing their power to attend; their observations 
are being defined; their sympathy and respect for plant and animal 
life is enlarged; and they have real joy in gathering the leaves, in 
finding the first opening buds, and in watching the robins build their 
nests. Nature interests are an important factor in leading the child 
away from himself out into the great life around him. Certainly, 
no subject in the kindergarten has greater possibilities for awakening 
wonder and laying the foundation for the seeing eye and the hearing 
ear. 

CHANGE IN PROGRAM 

A radical change has been made in the matter of group work in 
the kindergarten for the year 1917-18. Heretofore the program began 
with a period about thirty minutes in length, which was devoted to 
general exercises with the whole group of kindergarten children seated 
about the director. At such times there was singing, exhibits of toys, 
and other concrete materials; contributions by the children of their 
experiences outside of school ; a talk about some phase of the subject 
forming the basis of the program, or a story. Following this, there 
was a period of twenty minutes for rhythmic exercises and games. 
Then the children were divided into groups, according to age and 
ability, and were cared for by different teachers. These teachers 
planned what should be done at the table, and chose the material with 
which to work. There were two of these group periods; the second 
one, being out of doors, afforded the opportunity for many excursions 
to the park. The handwork previously given as the result of this 
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nature contact was worked out under the direction of the group 
teacher. There was opportunity for creative work by the children 
and real expression was afforded by this plan of work, but the teachfer 
chose the general subject and the materials. 

This year, we have adopted a plan of allowing the children to 
choose what they shall do, and the materials with which to do it, for 
a period varying from forty to sixty minutes each morning. Usually 
we have a general exercise, as formerly, when we come together for 
an interchange. of ideas and experiences; but when the children go to 
their projects as soon as they arrive in the morning and are too in- 
terested to care to leave them, the general exercise may be delayed or 
omitted for the day. With such a plan of work, more material is about 
and more time than formerly is needed to put it away; for it is one 
of the rules that the children must assist in getting the room in order. 

With the plan of allowing the children to choose what they shall 
do for the given period, it follows that the teachers are not making the 
demand that they express in some form their nature observations. 
The result is, we have much less of that type of expression than 
formerly. But what has happened has been very interesting. From 
the beginning, children have been bringing in nature materials even 
more than usual. We have talked about them and cared for them. 
We have needed the insect cage for the caterpillars and cocoons; we 
have pressed leaves, strung seeds, and have done some drawing on 
the blackboard. All of the marked seasonal changes have been as 
interesting as in other years. Because of the great amount of snow 
and severe weather, we have had occasion to accentuate more strongly 
the poems, stories, and songs about winter. Although there was a 
sample sled in the room, only one child wanted to make one, and that 
was not a success. " 

Heretofore, we have emphasized the bird-box when the birds re- 
turned in April. This year, early in January, a boy came in one 
morning and said he wanted to make a bird-box to take to his ranch 
in Montana. There are two sample bird-boxes in the room. The 
teacher, to whom the boy made known his wants, said she thought he 
would be unable to make a box such as these alone, and suggested a 
robin's shelter instead. The boy was satisfied with this substitute, 
and proceeded with his project. From time to time other boys have 
made these bird-shelters entirely on their own initiative. Recently 
a little boy, who had done very crude handwork, announced that he 
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wanted to make a bird-box. Upon investigation it proved he didn't 
want to make the bird-shelter, but a bluebird-house. To convince the 
teacher as to just what he wanted, he got the sample box and showed 
her. After some talk on the ways and means of making it, it was 
settled that he should have the wood to work with ; and the result has 
been a remarkable gain in power in handwork and appreciation for 
a piece of work well done. 

The first signs of spring, the swelling leaf -buds and the "blossom- 
ing grass," as one four-year-old called the first showing of green grass, 
are really exciting. 

The new regime has not been carried through an entire school 
year, but such experiences as these lead us to expect as much real 
appreciation and joy through nature contacts this year as by the 
method formerly used. 




THE FIRST GRADE 



In the first grade, the great problem in nature study is to help 
the child understand his environment in its relation to himself; to 
help him interpret the phenomena with which he comes in daily 
contact; and through observation and simple experiments to enable 
him to know more of the collections he may make. These prob- 
lems are related to the fundamental needs of food, shelter and 
clothing. 

The child has the following centers of interest near at hand: 
The garden ; the farm ; the park, with its trees and flowers, including 
two type forms of landscape; the woods; and the lake shore. The 
garden study answers such questions as: How are seeds planted? 
What do they need to make them grow ? How do weeds and cultivated 
plants differ in growth? 

The problems which are considered in the study of the farm 
are related to its various activities, the work to be done^ its plant and 
animal life. Such questions as these are discussed: Where does our 
bread come from? Where do we get our milk? Where do our fruit 
and vegetables come from? 

The lake shore is visited for the purpose of asking such questions 
as the following: What does water do to stones? What colors are 
found in stones? Where does the water come from that we drink? 

A visit to the woods is made for the purpose of collecting leaves 
and seeds, and to become acquainted with many trees. This visit is 
also to make it possible to realize that a shelter may be made from 
brush. The park is also visited in order to study special trees, as the 
oak, elm, cottonwood, basswood, and pine, and to recognize familiar 
flowers. 

Throughout the work, water-colors, drawings, and models in clay 
are used to interpret the types of landscape observed, and as a means 
of expression of the child's observations. 

FALL 

The Garden. — The child's first interest in the fall is to find out 
what has happened to the popcorn which he planted in the spring 
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ACTIVITIES SHOWING INDIVIDUAL INTERESTS 



while in the kindergarten. Harvesting the corn and husking it raises 
the problem of seed distribution. How did trees get planted? What 
helps the planting of weeds? 4 

The relation of structure to distribution is brought out through 
the examination of the seeds of various trees and weeds. The pupils 
observe that maple seeds have wings ; that the linden seed is an air- 
ship; that the seed of the bladder-bush is like a balloon; that the 
cockle-burr and burdock have hooks; while the Spanish needle has 
spines; and that the seeds of the thistle, dandelion, milkweed, and 
goldenrod are like parachutes. They conclude that seeds are scattered 
by the wind, water, animals, and people. The question is raised as to 
what seeds people plant, and why? 

Foods. — The general question here is, where does our food come 
from? Lists of foods are made to answer this question, and an ex- 
cursion is made to a model farm. 

(a) Farm Animals. — The children observe the horses, cows, pigs, sheep, 
calves, colt9; the ducks, geese, turkeys, and hens. They learn how the ani- 
mals are cared for, and what food they need. They feed the hens and pigs. 

(b) Storehouses. — Barns, corn cribs, silos, hay and straw stacks, bins, 
with their stores of wheat, oats, and corn are noted. 

(c) Farm Machinery. — The mower, hay-rake, hay-stacker, reaper, plow, 
and corn-cutter are observed and distinguished. 
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Preparation For Winter. — The preparation for winter is the final 
fall topic. The questions considered here are : How do people prepare 
for winter — clothing, food, fuel ? How do animals prepare for winter — 
thicker fur and hair ? How do trees and plants prepare for the winter ? 
Where do worms, toads and insects live? What do the birds do? 
In this connection, we study the poem, The Swallow. 

WINTER 

At this time of the year, light, heat, and cold are influences which 
are strongly felt, and are the first impressions leading toward a study 
of the seasons and their causes. Seasonal differences are expressed 
through water-color drawings. 

Light. — The shortened day brings up the need of artificial light. 
The children list and draw everything that gives light. They make 
candle-holders out of clay and bayberry candles for Christmas. 

Eskimo Life. — The short dark days, deep snow, and cutting winds, 
are conditions which enable the child to obtain a sympathetic under- 
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THE ESKIMO IGLOO 



standing of the climate of the Eskimo. An imaginary visit is made to 
Greenland. The play instinct and the imagination are utilized in 
making this journey, and New York is reached by traveling on a 
train made of benches and a table. A boat is obtained through the 
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same medium and provided with food and clothing suitable for the 
trij). Lists of canned and dried meats and fruits are written upon the 
board, and other necessary foods which will not spoil. 

A realistic picture of the arctic region is supplied by means of 
many pictures and stereopticon slides, and through the actual ob- 
servation of the frozen lake, as seen by the children in passing to 
and from school. A visit is made to Lincoln Park, to see. the polar 
bears, wolves, arctic fox, and Eskimo dogs. We also go to the Field 
Musetim to see the mounted animals from the north, the musk ox, 
seal, walrus, and whale. The exhibits show some of the Eskimo oc- 
cupations. The sledges, made of small pieces of wood and bone, 
suggest not only the materials used, but the climate as well. The' 
kayaks, made of skin, show how the Eskimo uses what is nearest at 
hand in order' to meet his needs. The carvings and drawings on ivory 
suggest to the child something of the Eskimo's artistic tendencies, as 
well as his patience and skill. 

These trips help the child to answer his own questions: What 
does the Eskimo wear? How does he catch animals? How does he 
travel from place to place? How does he warm his house? Of what 
does he make a fire? What kind of a stove does he use? 

An Eskimo village, including the animals on the land and in 
the sea, is modeled in clay. Pictures are drawn and painted, and 
stories are written describing the pictures. In the play period, an 
Eskimo igloo is made of snow. The school leaflets, on Eskimo life, 
are read. 

Heat- — (a) Thermometers. — The large thermometer from The Daily 
News is used and compared with an ordinary thermometer. The parts of the 
thermometer are noted — the wooden back, the numbers, the glass tube, with 
its mercury or fluid contents. The reading of the numbers on each side 
of the glass tube gives practice in counting by twos. 

Experiment — The children place the thermometer in cold water, and 
then in hot, watching the effect on the mercury. 

(b) The Effect of Cold and Heat Upon Air. 

Experiment.— -With the aid of the thermometer, we find the differences 
in temperature of the air on the floor, near the ceiling, and out of doors. 

The childern are asked to observe the furnace, or heating-plant at home, 
and all observe the furnace at school. This enables them to answer ques- 
tions as to how homes are heated and how the schoolrooms are kept warm. 

(c) The Effect of Heat and Cold Upon Water. 

Experiment.— The children boil water in glass beakers, and observe 
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INVESTIGATING THE EFFECTS OF HEAT ON WATER 

the bubbles. Where do they go? What becomes of the "water dust" or 
steam ? 

Experiment (performed by the teacher). — A bottle or flask is filled half 
full of water, fitted tightly with a stopper and placed over the alcohol lamp 
until steam forms in sufficient quantity to force out the cork. Why did the 
cork fly out? What work does steam do for us? 

This leads^us to a simple study of condensation and evaporation. Under 
condensation the questions are: What is rain? How does the water get 
into the air? What makes the mist you see over lake, pond, or river? 

Experiment. — A cold glass is held over boiling water and the condensa- 
tion noted. Basins of different shapes, but containing the same amount of 
water, are placed in the room. The children observe from which basin the 
water disappears the quickest. As a result of this work they see that the 
basin with the largest surface exposed to the air dries up first. Application 
is made to the drying of clothes on wash-days. 

Experiment. — The children place the thermometer in snow and note the 
freezing-point. What is snow? What is hail? A bottle is filled full of 
water and placed outside to freeze. Why did the bottle break? Why was 
the cork pushed out? 

Experiment. — Snow and salt are stirred together in glass tumblers until 
frost appears on the outside, of the tumblers. 

(d) Effect of Heat upon Solids. — The class observes that ice melts, 
wood burns, and metals become heated. 

Experiment. — Steel and copper rods are placed in the flame, to find 
which is the best conductor of heat. The ball and ring apparatus is 
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obtained from the physics department, and after being used by the teacher 
each child has an opportunity to experiment with it for himself. 

Cooking. — Apples and potatoes are cooked out of doors, in a 
brick oven made by the children. The effect of heat upon cereals is 
brought out when cornmeal, cream of wheat, oatmeal, and barley are 
cooked for luncheon. The effect of heat upon sugar is noted in the 
making of candy for Christmas. Maple sugar is made in March and 
the rising boiling-point observed on the thermometer during the 
evaporation. 

Cakes, sandwiches, cocoa, and lemonade are made with the social 
motive of preparing these things for a luncheon, a grade party, or 
a mothers' meeting. Butter, cottage cheese, and ice cream are also 
made in the same way. The children learn how to set the table and 
serve the articles of food which they have prepared. They wash the 
dishes, put them away, and set the room in order. 

Crystals. — Frost crystals, snow crystals, and crystals in ice arc 
observed, compared, and drawings of them are made. Mineral crystals 
of quartz, calcite, and galena are in the room, and their crystal 
form is observed in this connection. 

Experiment. — Making crystals. Crystals of salt, sugar, alum, copper 
sulphate, potassium bichromate and potassium chromate are made in the 
following manner: A cup of cold water is placed in a glass beaker and 
alum added, as much as will dissolve. The water is then heated with the 
alcohol lamp, and it is found that more alum will dissolve in the hot water. 
Alum is now added in small quantities until a precipitate forms on the 
stjrring-rod. Strings or twigs are then placed in the solution, on which 
crystals are deposited as the solution cools. Crystals of the other materials 
m^y be prepared in the same way. The apparatus used for this experiment 
consists of ring-stand, alcohol lamp, wire gauze and glass beaker. 

The following reading lesson grew out of the work with crystals : 

CRYSTALS 
We looked at the snow. 
We saw little diamonds. 
We saw little stars. 
They sparkled in the sunshine. 
They were snow crystals. 
We saw frost on the window. 
It looked like a picture. 
There were tiny white trees. 
There were little white leaves. 
These were frost crystals. 
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We found crystals under the ice. 

We found crystals in the stones. 

The kindergarten had a Christmas tree. 

We thought crystals would look pretty on the tree. 

We made many kinds of crystals. 

We made red, white, orange, yellow, and blue crystals. 

They were very bright. 

They sparkled in the candle light. 

SPRING 

Lake Shore. — As soon as the weather is warm enough, a visit is 
made to the lake shore, for the purpose of observing and collecting 
stones. The children observe the action of the waves, the ripple-marks, 
the color of the sand, as well as that of the stones which they 




TESTING STONES 

collect. The stones collected include limestone, shale, slate, quartz, 
greenstone, and granite. These stones are examined and identified 
with reference to color, degree of hardness, and reaction towards acid. 

Experiment. — Shells, coral, bone, marble, chalk, egg-shells, and cement 
are tested with dilute hydrochloric acid to show lime content. 

The questions which come up in the study of stones are many 
and varied. Why are some stones smooth and others rough ? Why do 
some sparkle while others look like glass? How do holes get in 
stones ? How are stones made ? What uses are made of stones ? This 
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latter question is carried far enough to bring out the use of stone in 
building and street-paving. 

Pebble-boxes of wood are made in the shop to hold the stone 
collection of each child. 

Indian Life. — At this season of the year, when nature fills the 
child with the desire to live out of doors, it seems fitting to study 
Indian life. The child's mental imagery is strengthened through the 
use of many pictures, and his imagination stimulated through dressing 
as an Indian. He becomes for the time a real Indian and desires to 
know all that he can learn about the life of the red man. The first 
question considered is, Where would the Indian like to live? Through 
pictures and stereopticon views, the place is sought where the Indian 
would like to live. The plains, prairies, mountains, rivers and the 
country around Chicago are considered and compared as to their de- 
sirability. 




AN INDIAN HUNTING DANCE 

The food of the Indian is the next question. What animals did 
he use for food ? Deer, moose, buffalo, bear, mountain-goat, and small 
game animals are thought of as supplying food and serving other 
needs of the Indian. The wild animals in Lincoln Park Zoo are 
visited. An Indian village is modeled in clay, including most of the 
animals studied. The need of the Indian for clothing, for implements, 
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and for weapons is considered, and the children attempt to make 
weapons like those of the Indian. An excursion to the Field Museum 
is made, to get a clearer conception of the Indian's way of living and 
the materials and methods he used in making his weapons and tools. 

RICHARD'S STORY 

When we went to the woods I made a bow and arrow. 

I got a stick that would bend. 

Then I tied a vine to each end of the stick. 

I broke off a stick about a foot long. 

I tried to make a. sharp point. 

This was my arrow. 

The Garden.— Beds for the planting of seeds are measured off 
and planned. The children plant corn for the second-grade chickens, 
pumpkins to be harvested in the fall and used for Hallowe'en, and 
flower-seeds including sunflowers, morning-glories, petunias, and mi- 
gnonette. A tree is planted on the school grounds, special trees are 
observed in the park, and some of them painted or drawn. 

Animal Life. — The birds recognized on our walks and excursions 
in the park, are the robin, bluebird, blackbird, woodpecker, bluejay, 
yellow warbler, kinglet, flicker, and sea-gull. 

A pair of ring-doves is kept in the room, and the birds are 
watched and cared for by the children. The following reading lesson 
indicates the character of this work: 

DOVES 

' We have a pair of doves. 
They are gray. 

They have a little black ring around their necks. 
They are ring-doves. 
One day we saw two little eggs. 

We saw first the mother and then the father sitting on the eggs. 
In a little while we saw the baby doves. 
They were very little. 
They had no feathers. 
They looked like yellow balls. 
They could not see. 

The father and mother took turns feeding them. 
They grew very fast. 

They were always hungry. » ' 

The mother opened her mouth. I • 
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CARING FOR THE DOVES 
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Then the little doves put their bills into the mother's mouth to get their 

food. 
Soon their little black eyes opened. 
Soon they had feathers. 
They could flutter their wings. 
Now they are out of their nest. 
They can eat seeds. 
We give them water and seed. 

Fish, snails, crayfish, and frog's eggs are studied in the school 
room. An aquarium is provided for this purpose, and its contents are 
under constant observation throughout the year. 

Other Activities. — The play period has been utilized in digging 
caves in the playground, building a brush house, rolling snowballs, 
piling up blocks of ice for an Eskimo igloo, playing in Indian wig- 
wams, and building a brick house and oven. These activities are in 
keeping with the child's powers, and they satisfy his imagination, as 
well as his desire for contact with real things. All of this work fur- 
nishes much material for reading, writing, and dictionary work, for 
which the children have come to feel a real need and interest. 

REFERENCE BOOKS 

Rocks and Minerals H. W. Fairbanks (Educ. Pub. Co.) 

The Geological Story J. D. Dana {Amer. Bk. Co.) 

The Eskimo F. Nansen {Harper) 

Farthest North F. Nansen {Harper) 

The First Crossing of Greenland F. Nansen {Longmans) 

Northward Over the Great Ice R. E. Peary {Stokes) 

The Cruise of The Corwin John Muir {Houghton) 

Reports of the Smithsonian Institution. 

Annual Reports of the Bureau of American Ethnology. 

The Story of Primitive Man Edward Clodd * {McC lure-Phillips) 

Anthropology Taylor 

Origin of Inventions O. T. Mason {Scribner) 

Roman's Share in Primitive Culture O. T. Mason {Appleton) 

North Americans of Yesterday F. S. Dellenbaugh {Putnam) 

American Indians F. Starr {Heath) 

Italian Boyhood C. A. Eastman {Doubleday) 



THE SECOND GRADE 



All science work in second grade is social in motive. In scope it 
offers opportunity for the care of pets and the study of animals; for 
gardening and excursions; for the cooking, serving, preserving, and 
testing of food materials; and for numerous experiments with a variety 
of other materials. The science work also offers many opportunities 
for experience in the technique of numbers, reading, writing, spelling, 
manual training, and the other special arts. One big project, the care 
of a dozen chickens, continues throughout the school year. There are 
a number of shorter activities, the first one being the preparation for 
a school fair, including exhibits of cooking, of summer collections, and 
of garden-products. Another activity is the making in clay and wood 
of a miniature Singling Brothers* Circus. As an aid to the modeling 
and painting of the animals, the children study the habits of the ele- 
phant, camel, lion, tiger, giraffe, etc., in the Lincoln Park Zoo adjacent 
to the school. Colonial industries are studied, when the children are 
planning a colonial play and party for the senior class. The experi- 
mental work with minerals, begun in the first grade, though not treated 
as a special unit, is nevertheless included in the solution of a number 
of problems. In principle, however, all the activities in second grade 
help to extend the scope of the experiences created during the work 
of the previous year. The work in detail follows. 

ACTIVITY I— THE SCHOOL FAIR 

The impetus given in first grade to the collecting instinct is stim- 
ulated further by the request at the end of the year that each child, 
during his vacation, make or collect something of interest to display 
at the County Fair in October. The children, therefore, return in the 
fall carrying packages bulging with materials ready for instant atten- 
tion. Necessarily, Fair work begins at once. 
(a) Summer Collections — 

1. Showing to grade collections of stones, shells, mounted insects, 

pressed flowers, sheaves of grain, walnut-hulls, sumach-heads, 
kodak-books, etc. 

2. Drawing pictures of places visited, relating experiences, answering 

questions, and exchanging information. 

3. Labeling exhibits and planning final disposition, as home, museum, 

grade use, etc. 

S3 
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(b) Fall Harvest — 

1. In the garden. — Harvesting corn, sunflowers, and pumpkins in school 

garden. Selecting prize plants, digging up tallest cornstalk; 
largest sunflower plant, and longest pumpkin-vine. Collecting 
curious and interesting specimens such as blighted ears of corn, 
cobs with undeveloped grains, tiny silky ears, undeveloped pump- 
kins, insect' pests, etc. 

2. Class work.— The garden work is followed by several informal group 

lessons, so that children may have a further chance to ask ques- 
tions about their specimens and to show them to each other. The 
information gathered covers points something like the following: 

Cause of fungus growth on corn. 

How worms get inside the husks. 

Use of corn-silk and of tassels to the plant. 

Use of prop-roots on cornstalks, of tap-roots on pumpkin- 
vines. 

Why interior of cornstalk is fibrous, while interior of sun- 
flower head is thick and spongy. 

Ways that insects destroy plants. 

3. Measuring the harvest. — Husking corn with old-fashioned husking- 

pins; shelling and measuring corn for exhibit; seeding sunflower 
heads; measuring, drying, and measuring again; labeling pump- 
kins, for Halloween, Thanksgiving, home, etc. 

(c) Home Pets — 

Finding out kind of pets children wish to exhibit and planning ways 
of making them comfortable. 

(d) Morning Exercises. 

Recalling and organizing interesting experiences in garden work for 
grade contribution to school exercise on Crops.* 

ACTIVITY II— CHICKEN PEOJECT— FALL QUARTER 

Statement of General Management. The flock each year is a new 
one, ordered by the children and paid for with money advanced by the 
school office until this indebtedness can be settled with money got from 
the sale of eggs. The daily work at the henhouse, for convenience and 
economy of time, is done through committees, children serving twice 
a day in groups of two. A special teacher always accompanies them, 
for though keen in interest, they are weak in judgment and experience. 

The committee reports to the grade each day, at a short period set 
aside for this purpose, but whenever a problem requires a longer dis- 
cussion, it is continued during the next science period, and when finally 
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settled, the task involved is again handed back to the group for execu- 
tion. For example, a self -feeding hopper planned by the grade is made 
by a committee in manual-training time. The children love this flexi- 
bility of method. They feel their problems are important and business- 
like. They perform their duties with sincere pleasure and remarkable 
carefulness and show in many ways that their dozen hens are a cher- 
ished possession. The order of the work follows : 

(a) Getting Things in Order for the Flock — 

1. At hen-house. — Open and air house; see that proper light, sunshine, 

and ventilation are provided. Sweep floor, wash nest-boxes; 
perches, and dropping-boards with hose. 41 Repair articles, 
sprinkle lime around, and ask janitor to whitewash walls. 

2. In shed. — Gean and air grain-bin, oil padlock, and put on new hinges 

if needed. Hang all tools, pails, etc., on nails provided for the 
purpose, and stop all mouse- or rat-holes. 

3. In runway. — Nail grit-hopper in position. As precaution against lice,! 

prepare a sanitary dust-bath for hens, using following formula:! 
One pound powdered sulphur, one pound slaked lime, one bushel 
sifted ashes.** 

4. Experimental work. — What is lime? Recall acid test for limestone 

made in first grade; apply test to oyster-shells. Make lime by 
heating oyster-shells or limestone. Slake some lime from barrel, 
in chicken-shed. 
What is sulphur? Taste, feel it, and burn it. Smell before and while 
burning. In what way is sulphur used at home? 

(b) Learning to Supply the Needs of the Chickens — 

1. Observations. — Recalling observations made on first-grade excursion 

to farm and vacation experiences in country. 

2. Food lists. — Listing available food resources; corn, sunflower seeds,- 

and scraps from school kitchen. Planning home contributions, - 
such as apple peelings, cabbage and lettuce leaves, parsley and * 
celery tops, and meat bones for grinding in bone-grinder. j 

3. Writing orders. — Learning to write orders, for bags of bran, bales of* 

hay, bags of mixed grain, etc. 

4. Farm excursion. — Excursion to farm for winter supply of food. A] 

large corn shock is pushed apart, the ears hunted out, packed in . 
bags, and the stalks left in an orderly pile for the farmer to use.1 
Heads of cabbage are also bought for green food.. 

5. Storing supplies. — Corn is husked, tied in bundles, and hung in school 

attic to dry, after which it is shelled and stored in mouse-proof 
can3. Cabbages are buried in school garden for spring use. The 

•Furniture for chicken-house is light and movable. 

"For dirty work, such as sifting ashes, the children wear large aprons and a 
head covering. The wagon used for hauling articles was contrived by a former class 
and built upon a set of old baby-carriage wheels. 
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following reports, written for the Parker Weekly, describe this 
experience : 

First we dug a hole, one yard wide and one yard deep. Then 
we put a box into the hole. Then we put some straw and paper 
in the bottom of the box, and then we put the cabbage in. Then 
we covered it with boards.* 

Jack. 

* * * 

It is March. If we do not dig up the cabbage before it gets 
warm, it will rot. So we went with Mr. Miller to where it was 
buried. The boards were frosted, and it was hard to dig. The 
cardboard was frosted, and the earth was frozen and hard. The 
cabbage had not rotted. The leaves are for the chickens. 

Margaret. 




MODELS OF CLOSED NESTS 




THE FINISHED NESTS 



Grit. — Learning why chickens need grit and where to find it. Cut 
open a gizzard, note contents, wash and count number of stones 
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found. Why are there so many? Plan ways to save money by 
collecting sand and gravel from the lake shore, by collecting char- 
coal from bonfires along shore, by bringing from home clam and 
oyster-shells, pieces of broken dishes, dried egg-shells, etc., to be 
pounded up at recess time. 

7. Models. — Planning models of self-feeding grit-hopper, closed nests 
and water-fountains. Discuss hoppers, nests, etc., seen on farms. 
Make drawings and cardboard models at home, and construct 
articles in shop according to plan decided upon in class. 

The following is a stenographic record of a report period fol- 
lowed by a discussion of models for drinking-fonntains. 

Grade teacher (to Miss B., who superintends children*s work at the hen- 
house). It looks today as if we had several more suggestions for water- 




MODELS AND DIAGRAM OF DRINKING FOUNTAINS 

(The model to the left is Margaret's, the middle one was made by George, while Justin 

drew the diagram on the board) 

fountains. After the children read their reports, we will listen to a descrip- 
tion of the new models. 

Barbara (reading). We found four eggs, two in the corner nest and 
two in the closed nest. Margaret's water-pan didn't work. We looked to 
see if there was any straw in it, and there was much of it, right where the 
chickens drink. The straw had come inside where the water was, and we 
had to clean it out. (Continuing orally.) After we cleaned it out and put 
, fresh water in, we put a box on the ground and set the water-pan on it. We 
did that so the straw would not get in. I should think that the people who 
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go out this afternoon would like to see if there is any straw in the pan. 
Margaret. I don't see how the straw could get through. 
Barbara. I saw it. 

Jim. I will tell you how it could get in. The chickens were scratching 
around. 

Margaret I know it could not have gotten through the hole, because 
the hole is so small you can scarcely see it. It may have been in the can. 
Barbara. Maybe they kicked it in. 

Grade teacher. I think Margaret is right. The chickens could not kick 
straw into the can unless the child who filled it with water was very slow in 
putting the lid on. The real danger in her plan is that straw will get into 
the water after it flows through the hole into the open pan, and to set the 
fountain on a box was a good idea. Philip, will you read your report? 

Philip (reading). We found a piece of brick and some sticks in the foun- 
tain. We asked the children not to throw bricks or sticks or anything in 
the fountain, because it might easily kit a hen and kill her. If we find any 
more, we will put up a sign. 

Jim. They ought not to throw stones or sticks, because it might* break 
an egg, you know. 

Grade teacher. I am sorry the wire fence isn't higher. In the old run- 
way nothing like that could happen. Of course we can put up a sign if you 
think it is needed. 

Miss B. We ought not to put up a sign unless it Is really necessary. 
People will think we are fussy. Jim has something more to tell. 

Jim. It is important, too. You better not go down that door by the fire 
escape, because we tripped there yesterday and cracked a whole egg. 

Grade teacher. Thank you, Jim. (Addressing Mr. M. t who has just en- 
tered the room.) George and Justin have made some models which they wish 
us to see. May we use your period to hear about them? Perhaps you can 
help us decide upon them. 

Mr. M. Certainly. I should like to stay. 
Grade teacher. George, you may show your model first. 
George (coming to front of room). Well, here are two pans. 
Mr. M. But what are you making, a cake? 

George. I am making a model of a water-fountain. I took two pie-tins 
and I took a can-opener, and I cut a hole so I could put a jar in and then a 
hole for the hen's head, and then I got another tin to put under it. Then, in 
the pantry, I just got the right bottle to fit in there, and then with a knife 
I chopped a rough place on the edge of the bottle so the water could come 
out. I am going to make this bigger and put more holes in it. 

John B. I should think if a hen put her head through the hole there she 
would cut her head on the tin. 

George. But this is only a model. I am going to make a better one. 
Ann. If it were made out of wood it would not cut the hen. 
Justin. If you made it of wood, the little pieces of wood would fall 
off and get into the water, and the chickens would drink them. 
George. I could make it of two pieces of wood. 
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Justin. Then why don't they have wood pipes in the city, if the wood 
would not break off ? 

Mr. M. I will tell you something. A long time ago, in the city of Chi- 
cago, they had wood pipes in the street instead of iron pipes. 

George. They would rot. * 

Mr. M. No, so long as there was water in them they would not rot. 
But the city found it was cheaper and better to juse iron pipes. 

Barbara. George, are you going to have glass in your real fountain? 

George. Sure. 

Barbara. But suppose (touching the bottle) it falls over and breaks? 

George. But the hole is not going to be so loose. 

Barbara. Don't you see that wood is lighter than glass, and that would 
make it fall over. 

George. The real one would be bigger — it would look just \\\ t an aero- 
plane. 

Miss B. Mr. M., if this model were larger, do you think it would work ? 

Mr. M. I think it would work beautifully. 
'Grade teacher. George has done some good work, and I am proud of 
him. Justin is waiting to explain his picture. 

Justin. This is a pan with a lid on it, fastened at the top to a pulley and 
there is a spring down here and when the chicken steps on this spring, she 
pushes it down and that raises the lid, and when rhe gets off, the lid will close 
down again. 

Grade teacher. I once saw a grain-hopper that worked with a spring. 

Mr. M. If I were a chicken and saw a spring like that, I would not get 
on it. 

Justin. But there is going to be a board over it. 

Mr. M. Oh, then there is to be a little platform, and the spring is under 
the platform. How high is that platform going to be from the ground ? 

Justin. Just as high as the spring will let it go. The spring will come 
up three or four inches. 

Gertrude. I should think the hens might be afraid. Chickens frighten 
quite easily. 

Justin. But the spring would not come up as quick as you think it would. 
It would be the right kind of spring. 

Jane. She might not have enough sense. 

Justin. But she would come there, and very naturally she would learn 
it. The hen would go there once in a while and she would get the water. 

Henry. She would learn how to do that — like the closed nest. There 
is only one door to get in. She will learn to step on the board. 

Miss B. I think a hen very soon gets accustomed to a thing of that 
kind. 

John B. You ought not to have it up against the wall. There would be 
a row of chickens around, and they would get the water all at once. 

Justin. If it wasn't next to the wall, it would be next to the fence. 

Mr. M. Suppose there were a number of chickens standing around the 
fountain, and they had their heads in that place drinking and the hen on that 
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board should step off? What would happen then? 

Justin. But they would never go there if it was crowded— they wouldn't 
if it once happened. 

Grade teacher. Mr. M., do you think it is possible for Justin to make 
such a fountain? 

Mr. M. I question very much whether the chickens will want to drink 
from that fountain. It might frighten them. I think Jane had the right idea. 

Justin. But they really* wouldn't know, because it would come down 
slowly. 

Grade teacher. Do you plan to make the fountain at home or at school ? 

Justin. I will make it at home. 

Grade teacher. If Justin will make one, we shall be glad to try it, just 
as we are testing Margaret's fountain now. 

Kendall. Well, what if the chicken comes along here and the spring 
doesn't work? 

Justin. But I would make it so it would work. 

Kendall. Well, see here. This is one thing — people make automobiles 
to run, but sometimes they don't run, and it might be the same with the water 
fountain. 

Justin. But automobiles are not made with springs and cans. 

Grade teacher. I think, however, that Kendall's caution is a good one. 

Justin. But every once in a while we would oil it up. 

Grade teacher. The idea is certainly worth working on. Perhaps your 
father will help you make it. 

Jim. The chickens will be happy when we get all this done. 

* * * 

8. Observations on molting. — For a week or so mount each day on 
paper the feathers brought in from the hen-house, noticing the 
color, size, shape, and number of each kind. Bring hen to class, 
and identify feathers on chart with feathers on hen's body. Note 
way feathers overlap, and compare with fish-scales. Note glossy 
appearance of coat. Compare with hairs on head, on hand, etc. 
Why is a chicken's coat glossy and oily? 

Experiment. — To show that sunflower seeds contain oil, in order to under- 
stand why poultry-men feed them at molting time. 

Apparatus necessary. — A test-tube fitted with a one-hole stopper and a delivery-tube; 
Bunsen burner. 

After putting sunflower seeds in the test-tube, heat the tube in the Bunsen 
flame and pass the gas which comes through the delivery-tube into a bottle 
of water. The children see that the gas condenses and forms a dark oil 
which floats on the water. 

Questions. — Why is it necessary for a hen to have food which contains 
oil? How does the oily coat protect the chicken against rain? How do 
canary birds behave when they are molting? Did the ring-doves in first 
grade molt? 

WINTER QUARTER 

The chickens purchased each fall are early spring pullets, so that 
laying may begin before Christmas, though this rarely happens. No 
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doubt the hens have to grow accustomed to their new home, to the 
noise of the playgrounds, and to the many little people who care for 
them. The children, however, are impatient for the fun of gathering 
eggs, and after molting is over are constantly asking, "Why don't the 
hens lay ?" From various sources they learn that men who keep hens 
for eggs know the food-values of different grains, that they stress the 
importance of feeding a balanced ration, and that they keep their flocks 
active and contented. Experiments with grains, reading-lessons on 
methods of feeding, and finally egg-marketing, which by February 
assumes the proportion of a flourishing business, constitute this term's 
work with the chickens. 

(a) Experimental Problems with Grains — 

1. To identify grains used by poultrymen. — Display bundles of wheat, 

oats, buckwheat, and heads of Kaffir corn. Let each child thresh a 
head of wheat in his hands, blow chaff away and observe the seeds. 
Repeat process with oats and other grains. Which grain is easiest 
to thresh ? What foods are made from these grains ? 
To find how many different grains the commercial chicken-food con- 
tains, distribute to the class a cupful of the mixed grain. Have 
the children sort it into piles, collect these separately, and so deter- 
mine the relative amount of each kind of grain. What grain do 
the chickens eat in largest quantity? Of what grain do we eat 
the most? 

2. Testing grains for starch. — Show laundry- and cooking-starch, and 

discuss uses. Let children make starch from each and starch 
pieces of cioth. Dry and compare results. Apply iodine test to 
lumps of starch and to starch solutions which have been made. 
Note chemical changes. Test for starch the cereals brought by 
children to school. Explain the effect of starchy foods on body. 
Is starchy food good for children? For chickens? 

3. Washing test. — Washing-test to find which grains contain most starch 

and gluten. The materials used are wheat flour, rye, buckwheat 
flour, cornmeal and oatmeal. Divide class into groups, giving 
to each child a quarter of a cup of flour. Tie flour into piece of 
cheesecloth, and wash bag in bowl of water. Squeeze bags dry, 
open, and compare results. Which crumbles? Which is sticky? 
Which will pull? .Explain what gluten is. Which grain contains 
most gluten? Which contains least gluten? Do our chickens 
need gluten? 

Examine bowls of water and pour off the clear water. What 
remains? Pour all starch from corn-meal bowls together. Com- 
pare with results from other groups. From which grain did we 
get most starch? Least starch? Which grain do we feed most 
to chickens? Are we feeding wisely? 
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CORRELATED READING 

F. W. Parker Leaflets on methods of threshing grains; en chicken- 
foods and methods of feeding, mixing hot mashes, ways of 
sprouting oats, feeding to give exercise, etc. 
(b) Eggs — 

With great joy, the children give the first egg to the principal, and for 
weeks after they eagerly buy the eggs for gifts to parents and to 
friends. Later, accounts are opened with teachers and pupils of 
other grades, and at the end of each school month the class make 
out egg-bills, collect the money, and receipt for same. Two of the 
egg-bills follow. 

Miss Hendry's Egg Bill for February 

1 egg $ .06 

2 eggs .12 

3 eggs 18 

Paid Clerk, 

Richard Carter, Second Grade Store 

Marianne's Egg Bill for April 

1 egg % .04 

2 eggs 08 

3 eggs ; 12 

4 eggs 16 

5 eggs 20 

6 eggs 24 

7 tggs 28 

8 eggs 32 

Paid Clerk, 

Jane Finn, Second Grade Store 
Eggs Gathered During Winter Quarter, 1918 

January 33 

February 143 

March 173 

Total 349 

About this time an excursion is made to South Water Street, 
to watch the men candle and sort eggs, and to visit a cold-storage 
plant. In this way the children get a better appreciation of the 
value of a perfectly fresh egg and an understanding of the terms 
firsts, seconds, etc., as* used in market quotations, which they tiut out 
and bring to school, in order to help decide the selling price of their 
eggs. The following stories and poems were written this year for 
the Parker Weekly: 
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SOUTH WATER STREET 

We went down to South Water Street A man opened a box of lemons, 
to show us how they were packed. There were some very big Spanish onions. 
We went into the rooms where they ripen bananas. It was very hot. We 
saw a man looking through eggs with a strong light. We took two of our 
eggs, and he said they were strictly fresh. The rotten eggs were black and 
watery inside. Margaret. 

THE FRESH EGG 

I brought it home in my pocket. I cooked it. My mother helped me. I 
ate it. It was good. j IM< 

ORIGINAL POEMS 

Goldie has a cosy nest, 

Where she lays her eggs in rest. 

* * * 

When the yellow sunshine comes, 

Chickens like to play, 
Scratching in the ground for food, 

And sometimes in the hay. 

LETTER FROM A FORMER MEMBER OF SECOND GRADE 

Cambridge, Mass., Mar. 16, 1918. 
Dear Aunt M. — I have 13 hens. They lay 6 to 10 eggps a day. Today I 
put in half a barrel of sawdust. The chickens cleaned themselves in it. In 
January, I got from 4 or 5 to 8 eggs a day. Some of the days when they laid 
8 eggs, the weather was 10 degrees below zero. The hens are all well. I 
want you to tell me about the chickens at the Parker School. I am getting 
more eggs than any of my neighbors. Love from, 

Wallace. 
SPRING QUARTER 

The culminating feature of the chicken project should be the care 
of the baby chicks. But the thoughtful and systematic supervision 
given at the hen-house during the previous terms has never- been pos- 
sible in the spring, and so, to insure safety to the chicks, and to pre- 
vent callousness on the part of the children, because of responsibilities 
inadequately performed, the entire flock, when the chicks are about a 
week old, is sold to children in the grade or in the school, and the 
chicks are sent at once to their country homes. The class, however, 
get much pleasure and profit from the experience of planning for the 
chicks and of watching them hatch. 

(a) Planning How to Make a Sitting Hen Comfortable — 

1. The Nest. — In class discussion, the pupils decide that the nest must 
be large enough for air and comfort, easy to clean, light in weight, 
and enclosed to keep laying hens away. Stationary receptacles for 
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, water and grain are provided, so that hen will not get restless 

between children's visits. 

2. Selecting Eggs. — This involves deciding whether we shall buy eggs. 

or use our own; the saving of the largest and best eggs for the 
setting, so that chicks may be strong and healthy; and finally de- 
ciding the correct number to put under the hen. 

3. Food. — The problems are : What constitutes the best food for a 

sitting hen? How often should she be taken off the nest? For 
how long a time should she stay off from the nest? What daily 
exercise should she have? 

The following written* reports were made by the children to the 
class on their return from the chicken-house. The brief written state- 
ments were of course supplemented by oral explanations. Growth in 
power of expression is very evident from quarter to quarter. 

FALL 

I put a catch on the shed-door. Henry. 

* * * 

I put the shelf up. Carl. 

* * * 

We nailed the hopper up on the fence. Jane 

* * * * 

I washed the bin. The grain and bran had come. j IM 

* * * 

We put a roof on the nest that Peggy and Richard had nailed up in the 
run. Marianne. 

* * * 

I dug a path in the mud so the water could drain away from the shed. 

Jack. 
WINTER 

We were going to hang up some celery, but it froze in the pan before 
we could get it out. We gave some alfalfa instead. 

* * * Peggy. 
One egg was in each open nest, and three in the closed nest. We gave 

the hens some scraps, celery and grain, grit, and an ear of corn. 

* * * John M. 
We found five eggs today. Sometimes the eggs are warm when we gather 

them. They are different colors. Some are brown. Some are tan colored. 
Some are white. Dorothy. 

* * * 

I found potatoes and carrots, corn-bread, meat, eggs, rice, rye and wheat- 
bread in the scraps. John B. 

*A list of the words that children ask for when writing their daily reports is kept, 
studied for spelling-lessons, and the children (using their rubber-stamp outfits) print 
the pages of their chicken dictionaries, which they refer to when writing. Later, these 
words are incorporated into their individual dictionaries. 
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SPRING. 
We hung up six ears of corn for Saturday and Sunday. We went into 
the shed. Suddenly we heard a big noise in the chicken-house. \A£e went in 
and saw that the corn had come down and frightened the chickens. We gave 
them some grain, and they were all right. Margaret. 

* * * 

We got eight eggs. Goldie was on the nest. I gave the chickens some 
coarse grit. We need some pebbles. The children can find them on the 'lake 
shore. We saw a mouse under the bin. We think it would be a good plan 
to set a trap. * * * Dorothy. 

We scraped some black soil out of the holes in the garden to sprout oats. 
We planted oats in the box of soil. We want someone to water them every 
day. There is a leak in the roof of the shed. Somebody should mend it 

after school. Henry. 

* * * 

Charlotte and I set the sprouted oats down in the run. At first the 
chickens did not know how to eat them, but one smart hen got in the box and 

pulled them up by the roots. Peggy. 

* * * 

I went to the hen-house, and there were two hens in the closed nest. 
I patted one of them, and then I took four eggs out of the nest, so that we 
got seven eggs altogether. After school I went to the hen-house again, and 

I found one egg, so there were eight. Jane. • 

* * * 

We have two sitting hens now. Eleanor is the second one. We got 
seventeen eggs. Nick said that thirteen were laid Saturday and Sunday, and 

we got four this morning. John. 

* * * 

Eleanor has been sitting two weeks and one day. I showed her some 
whole corn, but she would not get off her eggs. I gave her a drink. 

Charlotte. 




ELEANOR AND HER CHICKS 
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When we came out, we found that Eleanor was off her nest. We looked 

in the run, and there she was, all wet. Is it safe to have a sitting hen get 

wet and th$n sit on her eggs ? Barbara. 

* * * 

The chicks are hatching. First I saw one little wee head stick out under 

the mother's wings. Then I saw two heads stick out, a little brown one and 

a little yellow one. One little chick said to me, "When am I going to have 

my lujnch? Am I going to have it with the other chickens?" 

M.JIIANNE. 

REFERENCES 
Principles and Practice of Poultry Culture, J. H. Robinson. ...(Ginn). 

Productive Poultry Husbandry,* Lewis (Lip pine ott) . 

U. S. Government Poultry Bulletins. 

ACTIVITY III— COLONIAL PLAY AND PARTY FOB 
SENIORS 

The setting for the colonial stories is gotten largely from : 

(a) Colonial Pictures. — Showing homes; ways of heating and lighting; 

ways of traveling; dressing; spinning and weaving. 

(b) Experiments with Colonial Articles. — Trying to warm feet over a 

foot-warmer filled with coals from furnace, to warm blankets with 
a bed-warmer, to read by candle light, to make thread from wool, 
* to spin with spindle and distaff. Excursion to Hull-House museum, 
to see primitive spinning and weaving. 

(c) Observation of Coins, Dishes, etc. — Especially those made from copper, 

brass, pewter, iron, silver, and lead. 

Experiments. — Casting in clay-molds pine-tree shilling souvenirs for 
seniors, made from broken toys, such as lead soldiers. Dyeing thread for 
bags to be given to mothers who helped with colonial party.* 

Experiments to show colonial methods of dyeing. — Dyeing with cop- 
peras and iron salts (made from nails rusted in water and vinegar) ; dyeing 
with copperas and lye made in ash-hopper filled with hard-wood ashes. 

Dyeing with burnt copperas and lye ; with onion skins, maple-bark, 
walnut-hulls, sumach, peach-leaves, and sometimes with indigo, madder, 
cochineal, and aniline dyes. 

CORRELATED READING 

Weavers and Other Workers, by Jennie Hall (Rand McNally). 

ACTIVITY IV— MAKING OF MINIATURE CIRCUS 

The second grader who does not attend the Ringling Brothers' 
Circus is a rarity. Before the thrill of that experience has faded, the 
children's creative powers are directed toward the making in clay and 
wood of a miniature circus to show to the kindergarten children. 

♦Instead of weaving bags as usual the grade knitted for the Red Cross. 
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KNITTING BONNETS AND BLANKETS FOR THE RED CROSS 



Dressed in improvised costumes, they tell their small auditors some 
daring exploits connected with the capture and taming of their trained 
animals, such as the camel, elephant, lion, tiger, and giraffe. 

Excursions to the Zoo in Lincoln Park. — The Superintendent of the 
Zoo allows the class to see special feedings of the animals, and personally ex- 
plains and answers questions. 

In class, the children study characteristic movements, habits, ways of 
catching, taming, and training animals, as well as the domestic use of the 
elephant and camel. 

CORRELATED READING 

Just So Stories, R. Kipling (Doubleday) 

Jataka Tales, E. C. Babbitt '.....(Century) 

Little Black Sambo, H. Bannerman (Stokes) 

Reynard, the Fox, E. L. Smythe (Amer. Bk. Co.) 

ACTIVITY V— GARDENING 

Assisted by the science teacher, the class dig up, manure, and sow 
in oats one end of the poultry runway, which is wired off for this pur- 
pose. Next, frames, covered with a strong wire-netting, are laid over 
the ground, and when the sprouted oats peep well through the wires, 
the chickens are allowed to range. Gourd seeds are planted, to trail 
over the playground pavilion, and hollyhock seeds ordered from Mt 
Vernon are sown along the fence bordering the poultry yard. 



THE THIRD GRADE 



The underlying motive of the work in third grade is the be- 
ginning of the development of a civic consciousness. The problems 
upon which all the work of the year is based are as follows : 

I. Why did men start a settlement at this particular place? 
II. Why has that settlement grown into such a large city in so 
short a time? 

III. What problems did the people have to solve in changing the 

swamps and prairies of one hundred years ago into the 
city of today, and how did they meet them? 

IV. What problems are there left for us to solve today and 

tomorrow? 

In the solution of these problems, all the subjects are so closely 
inter-related that it is difficult to pick out any one and say, "This is 
science," or "This is history." In fact, some of the material in the 
succeeding outline has already been published as part of an outline of 
work on the history of Chicago. Its repetition here is necessary to a 
complete outline of the work in science. 

I. Why did men start a settlement at this particular place? 

From their readings in history, the children get the fact that 
the primary reason for the white men settling here was because it 
was a common meeting-place for the various tribes of Indians who 
lived in the surrounding region. This at once gives rise to the ques- 
tion, how the Indians came to hold their councils here — a question 
that can be answered best by science, in the study of the physical 
characteristics of the country. By modeling this section of the coun- 
try in the sand- or delta-table, and by using a large relief-map of 
the United States, the children come to some realization of the 
accessibility of Chicago by reason of its situation. They also note 
that the various waterways were used as travel routes by the Indians, 
French voyageurs, and fur-traders. 

Within an hour's ride on the train, we have a good reproduction 
of some of the physical conditions that existed in Chicago when white 
men first settled here. Therefore, a trip to the sand-dunes of Indiana 
gives us one starting-point for the science work. The abundant life 
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A SWAMP AT THE DUNES 

in the swamps, both vegetable and animal, furnishes another obvious 
answer to the question, Why did the Indians come here ? Plants, such 
as the wild rice, besides furnishing food for the Indians, attracted 
the game birds in countless numbers; and the birds, as an abundant 
food supply, in turn attracted the Indian hunters. 

(a) Features To Be Observed on Dune Excursion. 

General Character of the Region. 

Character of the Vegetation. — Color and falling of foliage. 

Character and Indications of Wild Life. — Birds and animals. 

Character of Swamp Soil. 

Seeds and Methods of Distribution. — Milkweed (air currents) ; 
acorns (water currents) ; burrs (animals) ; witch-hazel (explosive 
power). 

Birds. — Wild ducks, wild geese, snipe, sandpipers, kingfishers, herons, 
loons, grebes, red-wing blackbird, yellow-headed blackbirds. 

(b) Specimens To Be Collected. 

Samples of Soil. — Vegetable mold, sand, clay, gravel. 
Swamp Vegetation.— Rushes, cat-tails, wild rice, etc. 
Dune Vegetation. — Foliage, fruits, grapes, prickly pears, cranberries. 
Seeds. 

Animal Life in the Swamp. — Crayfish, snails, turtles, salamanders, 
water boatmen, larva of dragon-fly, larva of caddis-fly, minnows, etc. 

(c) Supplementary Excursions. 

To Skokie Marsh; source of the north branch of the Chicago river; 
on Chicago river and branches (to give general idea of water ways in and 
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around Chicago); drainage canal; Illinois-Michigan canal; Chicago 
portage. 

One large aquarium, about 5 ft. x 2 in. x 1 ft. 5 in., and several 
small ones, have been stocked at different times with specimens col- 
lected on the excursions. 

The following reports of various trips, written by the children, 
show how, by means of the excursions, the interest and curiosity of 
the children is arouse3, and a beginning is made in training the 
powers of observation. 

OUR TRIP TO THE SAND-DUNES 

We went to Millers, Indiana, Friday, October 9. We met at the school - 
at 7 :40 that morning, and went down to the LaSalle Street Station. It took 
us about an hour on the train to reach Millers. 







GENERAL VIEW OF THE DUNES 



On the way, we saw some swamps and great quantities of tumble-weed. 
The leaves were turning red, and brown, and gold. Many trees were still 
green, and many of them were pine-trees. 

It was beautiful day for our trip. The sun was shining, and it was 
warm. We walked about a mile along the road to the lake. On the way 
we crossed the Calumet river. It looked very swampy. 

We climbed some dunes, and found a place to put our wraps. We then 
started out to see what the country was like. We climbed a high dune 
and saw the deep blue water of the lake, swamps, and sand dunes everywhere. 
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FUN ON THE DUNES 

We found wild grapes, colored leaves, and many different kinds of bone 
Helen found a turtle" s egg on the edge of the swamp. It was white and 
about one and one-quarter inch long. It was oblong in shape. Some of 
the boys saw a snake. 

After lunch we started to fish. We wanted to get some things for 
our aquarium. Many of us had nets and the director had a dredge to use 
in the swamps. We caught crayfish, tadpoles, frogs, leeches, newts, rock- 
fish and minnows. We found the larvae of the dragon-fly. We think the 
dragon-fly goes through three stages, just as the butterfly does. We are 
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going to keep it through the winter and see if it will change. One of the 
tadpoles was a bullfrog pollywog. The other, we think, will change to a 
green frog with gold buttons. We caught two kinds of snails. One was 
an oval oblong, and the other a flat coil. We caught whirligigs, water- 
boatmen, larvae of the May fly, and water-beetles. We also found four 
kinds of water-weeds. There was some wild rice in the swamp. Along the 
edge of the swamp we found gentians, the bottle gentian and the fringed 
gentian. Along the road we found prickly pear and witch-hazeL The witch- 
hazel had its' flower and fruit on at the same time. 

We started home at 3:15, and had a very good time that day. 

CLARK ROAD 

We went to Clark Road. We took the Illinois Central and then 
changed to the electric car at Pullman. Clark Road is about two miles west 
of the lake, and southeast of Gary. We followed the road for a short 
distance when we got off the cars, and then turned north into the woods. 
We "saw some alder-frees on the way. We went to get insects for our 
aquarium, but the swamps were dried up. We had a good day for our 
excursion. The air was cool and the sky was gray. It was a good day 
for walking. Clark Road is very different from Millers. There are no 
sand-dunes there, but there are ridges and swamps, and swamps and ridges. 

RIDGES 

The ridges seemed to be all sand. We could see that where the railroad 
cut through. On top of the ridge the soil was black. We wondered how 
that happened. The trees were mostly oaks. The leaves were a deep red. 
Some were orange colored and some brown. We brought back many 
acorns. The second grade can use them to make acorn flour. Some of the 
beautiful green moss we gave to the seventh grade. We found some prickly 
pears. We brought back some of the fruit. The golden-rod seeds were 
just ready to fly. We saw some milk weed seeds, too. We found horsemint, 
wintergreen, witch-hazel, rose-hips, false indigo, bird's-foot violets in bloom 
and blazing-star on the ridges. We saw two bee-trees that had been cut 
down for honey. 

SWAMPS 

In the swamps we found swamp-reed and some wild rice stalks. They 
both grow ten or more feet high. There were many cattails, and we 
picked some. 

The wind blew the seeds about in the air, and it looked as if it were 
snowing. The button-bush grows along the edge of the swamps. We brought 
back two birds' nests that we found on the button-bush. One nest had a 
soft lining. It looks as if a little field mouse had made it. We found 
several cocoons. They were the cocoons of the Promethea moth.. We 
brought back some swamp soil. It was very black and fertile looking. We 
are going to try to find out why the swamp soil is so different from 
the ridge soil. 
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ON THE RETURN TRIP 

We did not get insects for our aquarium, but we found out many things 
about plants in the swamps and on the ridges, and had a very nice trip. 

R. H. and M. P. 
THE CADDIS-LARVA 

The caddis-larva has a little house around him. Sometimes his house 
is made of plant-stems and hollow seeds, and sometimes little stones. When 
his house is made of plant stems or hollow reeds, he lives in a swamp, but 
when his house is made of little stones, he lives in swift-flowing streams. 
When he lives in swift-flowing streams, he cannot swim much, but the 
things he eats come with the stream. 

The inside of his house is very soft. He has two or three hooks at 
the end of his body, and he hooks himself in. The caddis-larva eats smaller 
animals than he, and he is so juicy that fish like to eat him, and that is the 
reason he makes a house around himself. A hollow reed is not so good 
as a plant stem, because the plant stem hurts the fish's mouth. 

# M. P. 

A TRIP TO SKOKIE MARSH IN MAY 

Winthrop caught some leeches. We found many small crayfish. We 
caught some whirligigs in a small net at the surface of the water. We found 
many small oval oblong snails. We found fresh water shrimps. We found 
the larva of the caddis-fly. We heard and saw frogs. We saw red-winged 
blackbirds, a sora rail, and a meadow lark. We saw a scarlet tanager, 
red-headed woodpeckers, bluebirds, robins, and bluejays. We saw several 
garter-snakes. We picked spring-beauties, marsh-marigolds, a few purple 
and dog-toothed violets, hepaticas and skunk-cabbages. 

G. C. 
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LEECHES 

The leech has a little pad at each end of its body, which is used for 
sucking blood. Years ago doctors used leeches to draw blood from people 
who were sick. Occasionally they are now used to draw blood from bruised 
or discolored places, like a black eye. 

Leeches swim with a wave-like motion. To get around the aquarium 
without swimming, a leech fastens its pad at one end of the body to the side 
of the aquarium, stretches out, circling the loose end of its body about until 
it finds a place to fasten it, then it loosens the first end and again seeks a 
place for the loose end. 

W. C. 
OUR AQUARIA 

In one aquarium we have some newts and snails. The snails have 
hatched some eggs. In another aquarium we have a mud puppy. One of 
the boys caught it in Geneva. In another aquarium we have a large, white 
French snail. French people like to eat them. Mrs. Carley gave him some 
lettuce, and he ate nearly all of it. He has now begun to hibernate for the 
winter. In another aquarium we have some medicine leeches, and they are 
hibernating for the winter and are under the sand. In another aquarium, 
we have a catfish, and he is growing. In our big aquarium we have goldfish, 
silver-fish, and minnows. On the other side of the glass partition, we have 
a turtle, some small frogs, and a bullfrog, but we think the little frogs 
. are under the sand. In a pan, we have an alligator. Virginia sent it to 
us from Florida. 

O. T. 

OUR BULLFROG 

Our bullfrog has not eaten all winter long. Last week I brought a 
little frog to school. We put him in the aquarium with the big bullfrog. 
Mr. Meyers came in to look at the aquarium, and he said to the bullfrog, 
"It's about time you were eating something, old fellow." And the bullfrog 
grabbed the little frog by the leg and swallowed him before Mrs. Carley 
could stop him. He pushed him into his mouth with his front paws. We 
think now that the little frogs which we thought were hibernating were 
eaten up. Today Mrs. Carley put a piece of meat on a thread and fastened 
it to the top of the aquarium. It fell into the water. When Mrs. Carley 
tried to pick it up, the bullfrog grabbed her finger and wouldn't let go. 
Then he grabbed the meat and swallowed it. It is easy to feed him now, 
with the meat on a thread, as he just pulls it off. 

H. A. 

The dune excursion gives a physical setting. From this follows 
the study of Indians' homes and industries — cooking, hunting, fish- 
ing. The result of the trapping and hunting of the Indians was a 
wealth of furs, which led to the coming of the fur-traders and the 
establishment of a trading-post and fort.. 



Year Book 55 

STUDY OF ANIMALS CONCERNED IN FUR-TRADING 

(a) Homes. — Food and covering; their relation to us (beaver, muskrat, 
lynx, badger, bear, wolf, otter, mink, skunk, fox, squirrel). 

(b) Comparison and functions of teeth of various types of animals. — 
Incisors, canine teeth, molars. 

In taking up the study of the animals hunted and trapped for 
their furs, after a general discussion, each child is allowed to select 
one animal for intensive study. Numerous books are available in the 
room, and on the blackboard is posted a schedule of definite references 
to books, chapters, and pages dealing with each animal. So the chil- 
dren are able to do a great deal of individual work and find con- 
siderable pleasure in learning of the homes, habits, and characteristics 
of the particular animal in "which each is interested. Information 
gained in this way, is supplemented by frequent visits to the Lincoln 
Park Zoo, wEere the living animals are studied and sketched, and 
by the study of specimens in the Academy of Sciences. 

Another helpful feature has been the exhibit of furs (some skins 
and some made-up pieces) loaned by Marshall Field & Co. at various 
times. The children learn to distinguish the different furs and develop 
a real interest in the study. The heroic side of the life of the fur- 
traders and trappers, their courage and cheerfulness in hardship and 
danger, their resourcefulness in meeting difficulties, furnishes an ap- 
peal that quickly arouses and holds the children's interest. 

II. Why has Chicago's growth been so rapid? 

(a) Modeling in Sand-Table. — (To show importance of Chicago geo- 
graphically) . 

(b) Relief Maps of. Region of Great Lakes and of the United States. — 
Routes of French to Chicago; routes to Gulf of Mexico. 

(c) Pioneer Transportation and Reasons for Coming West. — Possibili- 
ties of western country; pictures of New England farms and Mississippi 
valley farms, contrast; routes of travel in pioneer days; methods of travel 
by prairie schooners, ox-carts, sledges, flatboats, pack-horses. What utensils 
did they bring with them? What kind of men were they? Map of United 
States, showing water routes and mountain trails used. 

• (d) Modern Transportation. — Chicago's importance as a railroad center ; 
Illinois tunnel. 

(e) Industries. — Industrial life involved in supplying our needs; raw 
material and sources — how prepared by us; river excursion to view indus- 
tries ; grain elevators ; lumber yards ; manufacturing districts ; lighthouse and 
life-saving station ; relation of Chicago river to Chicago portage (Des Plaines 
river and Illinois river). 
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(f) Imaginary Trips with Francis W. Parker Fast Freight. — Stock-car 
taken to Texas Ranch for cattle; returns to Stock Yards; refrigerator-car 
to carry fresh meat east ; coal-car trip to Illinois coal mine ; box-car to Min- 
nesota for grain and flour ; furniture-car to Michigan for furniture. 

III. What civic problems arose in the development of the city? 

(a) Water Supply. — Different methods used to obtain pure water; 
water-tower (experiment to show that water seeks its own level) ; purifying 
water (experiment showing distillation of water) ; visit to pumping-station 
and crib. 

PURIFYING SALT WATER 

We tried to purify salt water. Charles suggested boiling the salt water. 
We did this, but it did not purify it, because it left the salt in the beaker, 
and the water evaporated. Then some one said, "Strain it." We strained it 
with filter paper, but that only got it clear. It still tasted very salty. Win- 
throp said to catch the steam. So we took a saucer and held it over the 
beaker. The vapor gathered on the saucer. As the saucer was cool, the 
steam turned into water. The water was pure. 
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CHILD'S DIAGRAM OF CITY WATER SYSTEM 

(b) Street Problems. — Drainage (lifting Chicago out of the mud). 

(c) Illumination.— Candle-making, dips and molds; candles made of 
paraffin, spermacetti, wax, tallow, bayberry, and tested for illuminating value. 

Experiment, — Heating soft coal in clay pipe, collecting the gas and 
observing the oily tar and residue of coke. 
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CHILD'S DRAWING OF A STILL 

(d) Harbor Problems. — Current of lake; necessity for piers, govern- 
ment piers, and light-houses. 

IV. What are some of the present and future needs of Chicago? 

(a) More Playgrounds. 

(b) Electrification of Railroads. 

(c) Better Roads. — Completion of Boulevard System. 

(d) Adequate Harbor. 

(e) Adequate Market Facilities. 

(f) Subway. 

(g) Reforming Municipal System. 

V. Miscellaneous Topics. 

(a) Study of Rivers. — Experiments with water running on sand in 
delta-table to show formation of gullies and of V- valleys. 

Source of river; shape of basin; tributaries; canyons; flood-plains; del- 
tas; use of river to man, animals, and vegetation. 

(b) Study of Underground Water in Connection with Wells. 

(c) Study of Soil. — Sand; gravel; clay; loam; relation of soil to 
garden. 

(d) Harvesting Garden Crop. — Employment of farmer; employment of 
farmer's wife; preservation of foods for winter; comparison of wild and 
cultivated foods. 
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(e) Study of Type Trees. — Oak, elm, pine, maple, poplar. Uses of 
sap, maple syrup and turpentine. Uses of wood; strength tests. 

(f) Weather Record. — Prevailing wind learned as result of daily ob- 
servations. 

(g) Sunshine Chart. — Monthly summary of chart is made, and daily 
painting typical of the month is kept as a record. 
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THE TEMPERATURE GRAPH FOR APRIL 
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SUMMARY OF WEATHER RECORD 



THE FOURTH GRADE 



The fourth grade marks the beginning of a renaissance, as it were, 
for the normal child. There come, upon his mental and spiritual hori- 
zon at the age of nine and ten, the dim outlines of a new vision. World 
consciousness is taking form. Because of this consciousness, there is 
a desire to stretch out — figuratively speaking, with both hands and 
feet — to get in touch with something new. To feed and strengthen 
these yearnings, in which lies so much mental and spiritual force, if 
but shaped aright, is the purpose of the fourth-grade curriculum. 

For this reason, Greek history, with its wealth of beauty in art, 
literature, and government, and world gcopraphy, with its multitu- 
dinous avenues of information, are made in this school vital parts of the 
year's work. The more immediate need of expansive fellowship is met 
by the school garden and grade pets. Reading, writing, literature, 
English, arithmetic, art, clay, manual training, and eurythmics, are all 
closely correlated with these major interests. 

Geography, gardening, and the care of pets, are the studies which 
legitimately comprise the science work during the year. As much of 
this study as is possible is made concrete through personal experience 
in experimentation. It is with the experimental phase only of the 
science work that this outline deals. The other phase, that gained from 
second-hand information, is outlined very briefly. This experimental 
work is so closely interwoven witli the other work of the curriculum 
that to formulate it into a detached outline, as is here presented, is to 
give a somewhat false impression. It is as if one were to pluck the 
aigrettes from the heron, and, holding them forth, to say : "Behold the 
plumage of this bird." 

However, such an outline will arrange itself under the three divi- 
sions : 

I. Problems arising from world geography. 

II. Problems arising from the making of a grade garden. 
III. Problems arising from the care of pets. 

GEOGRAPHY 

No textbook is used in the geography work of this grade. All 
information necessary is gained from reference books. (See list at end 
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of article.) Imaginary journeys in search of food furnish the motive 
for study. Cacao and meat are the two types selected, — they are taken 
because of their direct appeal and their wide application. Through 
cacao the tropical regions are covered, and through meat the temperate 
and arctic. Physical, locational, mathematical and anthropo-geographic 
points may well be developed from these two seemingly inadequate 
types. A large, loose-leafed notebook, of rough gray paper, is made by 
each child. This is the Travel Book, and in it are kept records of the 
trips, such as maps, time-tables, pictures of railroads, ships, peoples, 
homes, products, etc. 

The first journey starts with the search for cacao. Preparations 
are made for the trip from Chicago to New York. The Great White 
Fleet steamer is used from New York to Jamaica. Observations are 
noted along the route and after arrival. A day's visit to a cacao plan- 
tation in Jamaica is made. Full observations of the planting, growth, 
gathering, and preparing for shipment of the cacao beans are noted. 
At this point a real trip is taken to the Garfield Park Conservatory, to 
see a real cacao-tree. A second real trip is then taken to the Bunte 
candy factory, where are seen the full processes of making cocoa and 
chocolate. The amount of cacao beans used by this factory raises the 
question, "Does Jamaica supply the world with cacao ?" Other regions 
similar to Jamaica in climate are searched for. The journey lengthens 
out through the Panama Canal, to Ecuador, across the Andes, down 
the Amazon, across the Atlantic, through central Africa, across the 
Indian ocean to southeastern Asia and the East Indies. Position, cli- 
mate, surface, differing products, people, and routes of travel, are all 
developed through this study. Several actual trips are taken to the 
Lincoln Park Zoo to see the animals that are met with on the journeys. 

Several big questions arise in this work that only the laboratory 
can answer adequately. The following pages give the questions and 
the laboratory work involved : 

In the journey from New York to Jamaica, a child asked, "If we 
are out of sight of land, how does the captain know the directions ?" 
A second pupil answered, "The compass tells him." The first child re- 
plied, "But what is the compass, really ?" 

Experiments. — The Compass. — Magnetizing a needle and floating it on 
water. Observing the direction which a suspended magnetized bar takes. 
Making a simple electro-magnet. Noting effect of electric current on the 
compass. Using the compass to find directions in the room. Noting effect 
of iron in the room on the compass. Locating magnetic poles on world-map. 
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Having arrived at Jamaica, a pupil asked, "Why is it wanner 
here than in Chicago ?" A second child answered, "Jamaica is nearer 
the equator/' But the first child retorted, "I don't see what that has 
to do with it, besides, I don't see why there are summer and winter 
anyway— the sun is shining just the same." 

The work done to answer this question is given here in rather full 
detail, since its solving took many weeks and proved to have some 
rather wide correlations. 

Experiment. — Changing Seasons and Light Distribution. — The school 
room was darkened, and with a globe, a stereopticon spot-light, a twilight 
circle, and a yardstick, the differing positions of the earth, with relation to 
the vertical ray of the sun, were worked out. The distribution of light, with 
the varying length of day and night, was observed. 

Several lessons were devoted to the summing up of the results of 
this experiment. Drawings were made of the earth in its different 
positions. Names were given to. the four important positions: spring, 
summer, autumn, winter. The words solstice and equinox were intro- 
duced. 

Then the question was asked by the teacher, "You have made the 
statement that the vertical ray from the sun does strike the earth at 
different places during the year. How can you prove that this vertical 
ray does change?" From the discussion that followed, it was discov- 
ered that shadows changed length and direction with changing posi- 
tion of the light; hence, difference in the length of shadows would 
prove the changing position of the vertical ray. Thereupon, it was 
decided that a shadow-record be kept. The plans for a shadow-board 
were worked out by the class, and the board was made in the manual- 
training shop by one member of the class. 

, It was then found necessary to find true north on the school 
grounds, so that the board could be rightly placed — also, it was neces- 
sary to know the difference between standard and sun noon, as the 
shadows were to be measured at 9 A. M., noon, and 3 :00 P. M. Ac- 
cordingly, each child, with a pin, a piece of paper, and a sharp pencil, 
recorded the shadows of the pin from 11 :30 A. M. to 12 :20 P. M. This 
work was done on long tables in the school garden. True north was 
found by the shortest shadow; the difference between the time indi- 
cated by the watch, at the taking of this shadow, and of true noon, 
gave the difference in minutes between standard and sun time. True 
north was compared with compass north, and the magnetic declination 
of Chicago was found. 
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FINDING TRUE NORTH 

The shadow-board was placed according to directions, and records 
of the shadows at 9 :00 A. M., noon, and 3 :00 P. M., were made Mon- 
days, Wednesdays, and Fridays on the paper plates. 

The question then developed : If we can prove that the length of 
a shadow really changes in Chicago, how can we get evidence that it 
is at the same time changing in other places? The following steno- 
graphic report of the lesson shows the result of this inquiry. 



CLASS LESSON 

January 16, 1918 

Teacher. We worked out a very satisfactory explanation for ourselves 
as to the cause of winter and summer; that is, satisfactory to most of us. 
A few were absent and may not understand it. Can anyone give, in a 
very few words, just what the cause of our winter and summer is? 

Parke, Well, in winter the axis, you know, is just opposite in the 
south to what it is in the north, when they have summer down there. That 
is because (goes to the board and draws a diagram), here is the sun, and 
here is the earth, and there is the axis, and you see, there is North America. 
And here, the direct ray of the sun hits the southernmost part of the earth — 
that is, throwing most of the light and heat towards the southern part of 
the earth. That leaves the north without so much heat. Here the direct ray 
hits the Tropic of Capricorn. 

Teacher. Can you tell, then, where the sun's rays are hitting the earth 
directly now? 

Parke. Near the Tropic of Capricorn. 

Teacher. Then, what season are they having there? 
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Parke. They are having summer there, and here in the northern hem- 
isphere we are having winter. 

Teacher. Then let us take six months later. 

Parke. It would be summer here, and the sun would be shining more 
on the northern hemisphere. 

Teacher. And what causes the difference? 

Parke. In the winter, in the northern hemisphere, the axis of the 
earth is inclined away from the sun. The north pole is inclined away 
from the sun, and the south pole is toward the sun. 

Teacher. Some, not believing what Parke has said, might say this: 
"How can you prove to me that the vertical ray does change its position, 
as Parke has said it does?" 

Eugene. By a drawing. 

Teacher. That would explain, but not prove. 

Marion. I suppose most people would think the axis pointed in the 
same direction. You would have to show that by going around the sun, 
keeping the axis pointing the same way, using something to represent the 
sun and something else to represent the earth. 

Teacher. That would be an illustration, not a proof. 

Marion. We could use the shadow-plate. 

Teacher. How would that prove it? 

Marion. The shadow would show the way the direct ray moves. 

Teacher. But we've got to have a definite proof that the shadow 
actually changes its position in the south as well as the north. 

Eugene. We could take a shadow-plate and ask someone to tell what 
it was on the same day in some other country. 

Teacher. How could we get a shadow-record that would represent, 
say, the southern solstice? 

Marion. If we could get word from that place. I don't see just how 
we can do it. 

Eugene. Send a letter to one of the men who takes care of the weather, 
and see. what the weather is down there, and ask them to record it on a 
piece of paper or something, and then in a month send it to us because 
we are studying about it. 

Teacher. That suggestion is excellent. But has anybody a criticism 
about using the weather-man? 

Jane. My father learns about things by calling up The Chicago Tribune, 
because they know most of the things like that — because they know the 
weather-men at different places. 

Teacher. That would be still getting the news from the weather-man. 
Is there any place where people might be interested in what we are doing? 

John. I know some people in California. 

Nancy. My aunt lives down in Houston, and if I wrote a letter to her, 
she could find out for us. We could send a night letter. 

Richard. Why couldn't we write to some schools some place and tell 
them what we are doing, and ask them to make a shadow-record and send 
it to us? 
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Teacher. Excellent suggestion. Those boys and girls might be just 
as much interested in recording the shadow as you are. If we could get 
in communication with some schools, what are the places that we should 
hear from, if we are going to get the real proof ? 

Austin. I think we ought to send to Venezuela, or to Argentine. 

Teacher. Why would you select a place down there? 

Austin. Because it is south of the Tropic of Capricorn. 

Teacher. Let us make a list of the these places (writes on the board as 
pupils suggest). 

Benny. One at the Tropic of Capricorn. 

Pauline. At the equator. 

Letha. At the Tropic of Cancer. 

Howard. Between the Tropic of Cancer and the equator. 

Alice. North of the Tropic of Cancer. 

Florence. That could be here in Chicago. 

Teacher. Very good. Now what shall we do to get cities on these im- 
portant lines? 

Alice. Use our maps. (Many hands up approved the suggestion. Long- 
man's School Atlas opened.) 

Teacher. What map shall we use first? 

James. North America. 

Teacher. Who can give us the page in the Atlas? 

Carl. On page 9. 

Teacher. How can you recognize the Tropic of Cancer? 

Parke. By the dotted line. It goes through Cuba and Mexico and 
quite close to San Domingo. 

Teacher. Cuba is one island in what big group of islands ? 

Nancy. The West Indies. 

Teacher. Is there any large city in the West Indies that we might 
get into communication with? 

Parke. Havana, in Cuba. 

Teacher. Now for a city on the equator. Does the equator pass through 
North America? 

Miriam. No, through South America. 

Teacher. Who can give us the page for the map of South America? 

Jane. Page 18. 

Teacher. How can we recognize the equator on the map? 

Richard. There is a line. 

Teacher. What kind of line? 

Pauline. Continuous. 

Frederick. On the left hand side of the line it says "Equator." 

Teacher. Follow this line with your finger across the map, and see 
if you can find some city that it would be easy to get in communication with. 

James. Quito. 

Teacher. I must tell you about Quito. It is way up in the mountains. 
It is very difficult to get to Quito. Isn't there some city on the eastern 
coast? 

John. Para, in Brazil — just a little south of the equator. 
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Teacher. Now for the fourth city, near the Tropic of Capricorn. 

Elizabeth. Santiago. 

Teacher. Suppose we continue on the eastern coast of South Amer- 
ica, because it is easier to get into communication with places on that side, 
and the only cities that would be willing to do this work would be large 
cities. How are the large cities marked on the map? 

Miriam. They have a little square. 

Alice. And large print. 

Teacher. Who has a city near the Tropic of Capricorn? 

Warwick. Rio de Janeiro. 

Teacher. Locate Rio. 

Warwick. Southeastern Brazil. 

Teacher. We must have five places, you said. We have Chicago, north 
of the Tropic of Cancer; Havana, on the Tropic of Cancer; Para, on the 
equator; Rio, on the Tropic of Capricorn; and now We must have a city 
as far south of the Tropic of .Capricorn as Chicago is north of the Tropic 
of Cancer. 

Frederick. Buenos Aires, in northeastern Argentine. 

Teacher. If we can get a shadow-plate record from each one of these 
cities, and compare their shadows on the. same day with our shadow on 
that day, would we have a proof that no one could question? 

John. Yes. 

Teacher. What do you think our next step should be? 

Alice. Write a letter and get the name of the head of education in these 
towns if we can. 

Teacher. We will proceed tomorrow, then, to organize some plan by 
which we can get these letters started as soon as possible. 

Several English lessons were devoted to the compiling of the let- 
ter to be sent. The following is the letter : 

February 26, 1918. 
Superintendent of Schools, Para, 
State of Para, Brazil. 

Dear Sir: 

We, the Fourth Grade of the Francis W. Parker School, are studying 
about the revolution of the earth. We want to prove that the direct ray 
does change its position. We think we can prove it with your help. We 
have made a shadow-board and are going to keep a record of the direction 
of the shadow here. If we could get such a record from Para, we could 
see the difference in the direction of the shadow. 

The shadow-board is 18 inches square and 1 inch thick; it has a stick 
2 inches long and Y\ inch in diameter, standing up in the middle of the 
board. 

We have cut manila paper 18 inches square with a hole }i inch in 
diameter in the center. We slip this paper over the stick on to the board. 
Then, on this paper, we mark the shadows Mondays, Wednesdays, and 
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Fridays, at 9 A. M.; noon; and 3. P. M. On each line we mark the 
date and time. When the paper is full of lines we put on a new sheet. 

If some school in Para could keep a record for March, April, and May, 
and send us the record at the end of each month, we would then have some 
real information about the changing of the sun's position. We should be 
very glad to send our records if you cared to have them. 

Hoping, very much indeed, that one of your schools may be able to help 
us, we remain 

Yours sincerely, 

FOURTH GRADE. 

Copies of this letter were sent to Havana, Cuba ; Kingston, Jama- 
ica; Para and Rio de Janeiro, Brazil ; Buenos Aires, Argentine. Three 
replies have been received at the writing of this report. The results of 
the experiment are eagerly awaited. 

The manual-training teacher followed up this shadow-work with 
the making of pocket sun-dials and various contrivances for telling 
time. His report of the problem follows. 

A STUDY OF TIMEKEEPING DEVICES 

In connection with the science and geography work of the fourth 
grade some time in the shop was devoted by the boys of the grade to 
a study of timekeepers. 

The movement of the earth about the sun with the attention on 
the lengthening of the shadow cast by the sun could not very well be 
discussed without some reference to the use which has been made of 
this fact in various times and by various peoples as a means of telling 
time. This gave us a point of departure and reference was made to 
the use of the sun-dial in our own country in colonial days. The com- 
parison between the present and the past, between the watches and the 
clocks of today and the methods of earlier times offered a very profit- 
able field for investigation and study. 

In the discussion which arose it was found that nearly all of the 
boys knew about sun-dials. The sun-dial on the school grounds was 
familiar to all, and many had seen such primitive clocks in other 
places. The fact that in the time of Washington the sun-dial was still 
the common means of telling time was a fact which one of the pupils 
brought out through information which he had gathered in his read- 
ing. In Roosevelt's Winning of the West was found a picture of a 
pocket sun-dial such as Washington probably carried when on his sur- 
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veying trips. An attempt was made to duplicate this, and each of the 
boys made one and tested it and found it would tell time approxi- 
mately correctly. Comparison of the sun-dial with the watches and 
clocks of today brought out the fact that while watches would tell time 
equally well, no matter where the watch might be, it was not so with 
the sun-dials, which must be made for a definite latitude. The dial 
could .be used to tell time at any point on an east and west line, but 
carrying it farther north or south of the given latitude would destroy 
its usefulness. No attempt was made to go into the reasons for this in 
detail, merely calling attention to the fact that the nearer the equator 
a person happened to be at certain times of the year, the more nearly 
would the sun be directly overhead. This would necessitate a difference 
in the slant of the gnomon or pointer of the sun-dial, and the angle of 
the gnomon would be the same as the latitude of the place where the 
dial was to be used. This meant looking up the latitude of Chicago, 
which was found by consulting an atlas in the library. 

Attention was called to the fact that experts were needed at the 
time sun-dials were in common use, who could lay out very accurately 
the various angles needed, and that these men were called dialers and 
held a position similar to our watchmakers of today. 

Other forms of timekeepers discussed, to most of which the pupils 
had found reference in their reading, were : time-candles ; tarred string 
which was knotted at intervals, these intervals marking the time when 
the string was lighted or slowly smoldered ; hour glasses ; and water- 
clocks. A list of these was made and certain of the pupils volunteered 
to make some of the forms discussed. 

The water-clock offered an opportunity to trace the evolution of 
our modern clock and also provided a field for invention on the part 
of the class in the realm of physics and mechanics. A brief description 
of the method by which this was worked out might prove of interest. 

1. The Malay islanders used a cocoanut shell to tell time. This 
had a very small hole in it and when it was placed in a vessel of water 
it gradually filled and sank, thus marking an interval of time. It was 
then emptied and set afloat again. Here the science involved was that 
of water pressure. An interesting class discussion as to the rate at 
which it would fill ensued, some pupils contending that as the cocoa- 
nut filled with water, the speed with which it sank would be increased, 
owing to the increased amount of water which it contained. The fact 
that the water which entered the cocoanut when it was nearly full 
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would have to push against all the water which it then contained meant 
that the rate at which it filled would be slowed down. When the cocoa- 
nut was first put to float, the water entering the empty shell would 
merely have to displace the air and would therefore enter more readily. 
This would also be increased by the added weight of the shell, which 
at that time was considerably above water. This weight, bearing down 
on the surface of the water, would naturally become less as the shell 
became submerged in the water. These were facts which various pupils 
brought out in the discussion, and which one boy proved to his satis- 
faction by making an experiment. 

2. The Hindus improved upon this by using a copper bowl. The 
shape was similar to that of the cocoanut, but the added advantage lay 
in the fact that bowls could all be made uniform, so that a standard 
unit could be preserved by several people. The same objection as in 
the case of the cocoanut shell still held true : namely, that the irregular 
shape of the vessel and the lack of a uniform rate made it impossible 
to divide the unit into equal periods of measurement. 

3. The Chinese water-clock was an improvement upon these two 
methods in that the vessel was cylindrical so that, by placing one vessel 
above the other and allowing the water from the first to flow into the 
second at a constant rate of speed, it was possible to divide the straight 
sides of the cylinder into as many equal parts as desired and thus mark 
off uniform divisions of time. The pressure was kept constant in the 
following manner. 
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At this point in the discussion, the class was asked to give some 
attention to devising means by which the amount of water that had 
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flowed into the lower vessel could be indicated outside of the vessel. 
Attention was called to the fact that our clocks have dials on the out- 
side by which we can readily see what period of time has passed with- 
out the necessity of opening up the clock. The following are some of 
the "inventions" of the various members of the class, some of which 
show considerable ingenuity. 

In this discussion the fact was brought out that the pressure of 
the water was the power by which the various indicators were made 
to move and that the size of the opening through which the water 
flowed was the escapement which determined the rate of speed. Some 
of the devices planned were adaptations of devices seen elsewhere, such 
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as the oil -gage familiar on automobiles, and the water-tank seen along 
the railroad. Others were attempts to make the water, by means of the 
power which was stored in it, move hands in somewhat the same man- 
ner as the hands of our modern clocks move. The following drawing 
shows the attempt of. one boy to solve this problem in the water-clock. 
The familiarity displayed with such devices as levers, floats, 
weights and the laws of gravity shows the interest manifest in these 
subjects and proves the need of more work involving elementary 
physics in these early grades, especially when this work is laden with 
a human interest, developed through their geography and history work 
and centered around some simple device, connected with the common 
every-day life of people. Carried on in this way and removed as far 
as possible from the realm of the abstract experiment of the science 
laboratory familiar to all students of secondary education, this science 
work can not help but have a vital place in the course of study of the 
elementary school. 
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As in much of our work, this study is to be presented to the rest 
of the school in the form of a morning exercise. Plans for this have 
not as yet been completed. Some suggestions which the class has made 
as to the form of this exercise are rather interesting, especially the 
suggestion that pupils taking part wear costumes of the people de- 
scribed in the exercise, such as the Hindus, Malays, Chinese, and early 
Colonials. Also the suggestion that Father Time have a conspicuous 
part, perhaps as announcer. 

At the present time, March 22nd, the study is not completed, but 
it is the intention to trace the evolution of the clock as we know it to- 
day from these early beginnings and attempts to divide the day into 
parts of equal length. This can not be done without a certain amount 
of comparison between the value placed upon time in civilized and in 
uncivilized communities. This ranges from that of the lowest form of 
civilization, in which distinction is made merely between night and 
day or light and darkness, up to that of the modern day of the express- 
train and the aeroplane, with the stop-watch and the split-second 
chronometer. 

The weight-clock, the spring-clock and the electrical devices for 
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regulating and setting clocks and watches at a uniform time, by both 
wireless and telegraph, will all be touched upon before the study is 
complete. 



While studying the climate of Jamaica, the question was asked 
by the teacher, "Why is there more rainfall on the northern than on 
the southern side of the island V y An understanding of air movements 
was necessary to answer this properly. 

Experiments—Wind. — Burning a candle underneath a raised glass fun- 
nel. Observing the direction of travel of the warm air. Observing con- 
vection currents by the radiator. Ventilating a room properly. Using a 
vacuum-pump to show pressure of air. General discussion. 

Exp eri men to— Condensation. — Boiling water in flask over Bunsen 
burner. Watching condensation on upper part of the flask. Holding cold 
Mason jar over flask mouth. Watching condensation. Meaning of vapor. 
Condensing vapor by passing cold water through parallel tubes. Boiling 
water with red rock salt in it. Condensing water — finding no salt, no color, 
in condensed water. General discussion of causes of rainfall and wind 
movement as indicated by these experiments. 

As the journeys continue, frequent repetition of the principles of 
seasonal changes and wind movement, in explaining the climate of 
regions visited, is made. The pleasure of the class, in applying its new- 
found knowledge, seems to increase with use rather than to decrease. 
One child, in explaining the heavy rainfall on the eastern side of the 
Andes, in Peru and Ecuador, said: "My mother has been in the 
Himalayas, and she says there's an awful rainfall there. And I sus- 
pect, here in South America, it is something like that. You remember 
that experiment we had in the laboratory, showing that warm, moist 
air condenses when it comes into contact with any cold object — well, 
that's what causes the rain here in Ecuador and Peru. The warm, 
moist air, comes rolling in from the east" (sweeping his hand 
across the Amazon valley), "and when it tries to get over the Andes, 
it condenses." 

The second geography journey starts in search, of meat, with the 
questions: Why have we been asked to have a meatless day? Where 
does our own meat come from ? 

A trip to the Chicago Stock Yards is made. The lines of im- 
portation of cattle, sheep, and hogs into the city are found out ; routes 
are traced up, and sources of supply discovered. An imaginary journey 
is then taken to the great plains, and westward to the irrigated alfalfa 
farms. A modern ranch is visited. Chief centers of packing other than 
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Chicago are visited; routes of shipment to eastern markets worked out. 
A shipment is followed to Europe. Chief centers of importation there 
are visited. Comparisons are made with other countries producing 
meat: Argentina, Chile, Brazil, Uraguay, Venezuela, Bussia, India, 
Canada, Australia, New Zealand, and South Africa. The journey is 
then continued to Australia as a typical meat-producing country. 
While there, comparisons are made with the chief non-meat-producing 
countries, such as Japan and China, and those producing a radically 
different kind of animal — countries in the arctic regions. 

The science problems for this work have been covered in the cacao 
journey. A review of principles with different application is all that 
is necessary. This part of the geography work is developed in the 
spring quarter^ and the time given up to indoor experimental science 
is now transferred to the garden, the real nature laboratory. 

GABDEN WOBK (Agriculture) 

The child's motive for having a grade garden this year is to aid 
in the conservation movement, hence all planting is to be vegetables. 
The outline of the work is as follows : 

(a) Seeds to Be Used.— What vegetables are best suited to the garden 
space? Of these, which shall be planted so that the ground may be pro- 
ducing from spring to fall frost? Study of seeds, bulbs, and tubers; study of 
roots; study of difference between roots, bulbs, and stems. 

Final selection of radishes, lettuce, and onions for early garden; these 
to be harvested before close of school. Then beets, carrots, parsnips, parsley, 
and horse-radish to be planted in the same space. The second planting will 
grow with little care during the summer when school is closed, and will be 
ready for harvesting in October. 

(b) Soil. — What kind of soil is in the garden plot? Is it ready to be 
used. What is soil? — surface soil, sub-soil? Of what is soil made? 

These questions are answered by a review of work done during the 
preceding fall, when soil was examined and analyzed for window-boxes 
for the fourth-grade room. The work then given was as follows : 

Composition of soils. — Mineral and vegetable matter? What is humus, 
sand, loam, clay, iron, lime? From where does the soil get these elements? 

Experiments — Mineral Study. — Making limestone by means of shells 
sunk in lime. Examining beach pebbles. Examining sand. Making iron 
oxide. 

The difference between limestone, sandstone, and granite was brought 
out in this work. One child wanted to know about igneous rocks, so a 
general discussion of volcanoes and their action ensued. Much interest 
centered in Vesuvius. Pumice, ash, lava, were examined. Then an arti- 
ficial volcano was made in the laboratory, using a pile of sand, gas, and 



74 



Francis W. Parker School 




A BUSY MORNING IN THE WAR GARDEN 



compressed air. This lesson was followed by stereopticon views of active, 
dormant, and extinct volcanoes. 

This work in soils is reviewed in the spring quarter, with the additional 
experiment of testing the garden soil for humus and comparing it with 
leaf-mold, loam, open field soil, and lake sand. 

Experiment — Humus Content. — Dry thoroughly samples of five soils to 
be tested : leaf-mold, loam, soil from open field, lake sand, garden soil. 
Take equal amounts of each; place in tins, heat red hot in the furnace. 
Weigh after burning. Note observations as to weight of ashes. Draw 
conclusions. Bottle samples of soil before and after baking. 

Experiment — Water Content. — Fill five glass tubes, stoppered at lower 
end with notched cork, with five kinds of soil, one kind to each tube. In 
a sixth tube, place dry, pulverized leaves. Have equal weight in each tube. 
Pour in water from measuring-glass slowly. Note amount of water ab- 
sorbed before water begins to run put at bottom. Chart observations. 
Explain film moisture or capillarity. Call attention to dry farming principle. 

From the above experiments, draw conclusions as to needs of garden 
soil. 

(c) Fertilizers. — Why are fertilizers used? How are plants fed? 
What are the chief plant foods? What are the chief fertilizers used? 

Experiment — Fertilizer. — Making fertilizer from strong lye solution and 
meat bones brought from home. How should fertilizers be applied? 

(d) Working the Soil. — Spading, pulverizing, raking, applying fer- 
tilizer. 

(e) Planting. — Making rows; determining depth of planting (onion 
seeds and onion sets), thickness of planting, compact or light covering. 
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HARVESTING THE FIRST VEGETABLES 

(f) Care. — Keeping the soil loose; sprinkling (amount and frequency) ; 
thinning; weeding. Charting weeds that are troublesome. Watching for 
noxious insects; noting appearance, habits, destructive qualities, and means 
of elimination. Gathering of vegetables and disposing of them (exception 
onion sets). Cleaning of garden ready for second planting. Planting beets, 
carrots, parsley, horseradish. Contrast depth of planting with earlier 
vegetables. Why should this be so? Making arrangements for care during 
summer. 

The affection bestowed by the grade upon this war-garden is evi- 
denced by the following writings from the class. 

WAR GARDENS 



The fourth grade is making a war-garden. The garden is out where 
the swing used to be. We have planted radishes and beets and onions and 
lettuce. In the garden there are fourteen small gardens, and two people 
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work in each one. The way we planted our garden was to take a piece 
of string and tie two sticks on it, one on each end; we put these sticks 
in the ground to mark our rows. Then we planted our seeds. When 
we got through with one row, we took the sticks out and put some other 
sticks in. These sticks had no string between them. We put them there 
so that we could tell where we had planted. We planted our lettuce in 
flower-boxes on the window sill in our room. When it got big enough to 
transplant, we put it out in the garden. Warwick. 

* * * 

To transplant the lettuce in the garden, we used this method : we took 
a piece of wood, pointed at one end, and we hit it with a brick to make a 
hole about one inch. The holes we made two inches apart. After the 
plants were in the holes, we pressed the ground around them, and then 
we watered them. « Pauline. 

. * * * 

We are trying to do our bit in this war as much as we can. The 
government is asking us to plant a war-garden. The farmers are at the 
job, working harder than ever. Many of us are going to stay after school 
and work on our gardens. We want success in our gardens. 

Wilhelmina. 

GEADE PETS 

From the care of pets, there come a breadth of sympathy and a 
sense of responsibility toward living things which no one questions. 
In fact, such a statement is itself trite in the light of recent school 
work. But the experience gained by the fourth grade the present year 
in animal husbandry and aquatic life has been a little unusual. It has, 
on the whole, been tragic. 

In the fall of the present school year, the aquarium was thor- 
oughly cleaned and prepared for three goldfish, a turtle, and a mud- 
puppy. The means by which fish breathe, and the fish's need for 
oxygen, were observed. Hence the necessity of keeping fresh water in 
the tank was duly appreciated. However, a violation of the rule not to 
overfeed the fish resulted in the death of two; then a sympathetic 
member of the class replaced these by two others. Later, an un- 
discovered trouble with the automatic supplying of the water caused 
the death of the three remaining fish, The mud-puppy and the turtle 
survived. The class immediately scrubbed the aquarium with Dutch 
cleanser and sterilized it with boiling water. At the present writing, 
the aquarium is ready for its new occupants — types of spring swamp 
life. 

The following paragraphs, written by members of the class, will 
give the attitude of the class toward their aquatic experiences. 
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THE AQUARIUM 

Once upon a time, the fourth grade had some fish, but I am sorry to 
say that the fish we had once upon a time are all gone, every last one — 
yes, every last one. But we are getting along pretty well. Dr. Lukens has 
given us some snails and snail eggs, and some leeches, and one of the 
boys has given us two turtles, and we think we will get some tadpoles. So 
you see, we are not so bad off after all. Willard. 

* * * 

We had some fish, but they did not like us, the water, or the room, 
so they said they would not live with us, and died. Frederick. 

♦ * * 

The animal husbandry was equally tragic. In the fall a calf, six* 
weeks old, was given to the class. Many hours of manual-training 
work, in school and out, were necessary to the getting in order of the 
little barn and runway. Many examples in arithmetic developed in 
measurements. Short English lessons arose from the telling of the 
work. Unfortunately, the calf arrived at school at the time the milk 
famine arrived in Chicago. The calf demanded three gallons of milk 
a day — such a quantity was not to be had during the shortage. Cream 
was one day resorted to; evaporated milk another day. A careful 
mathematical computation by the class convinced the children that, as 
one member wittily put it, the calf was going to bankrupt the class. 
So he was sold after three weeks* ownership. But his price did not 
balance the milk account. However, much valuable information, as to 
how to feed a calf and what to feed, was obtained by the children. 
Also, good observational work was done in reading the thermometer 
when testing the temperature of the milk and water. 

The Angora goat, which came later to take the place of the calf, 
required little care. Water, tested by the thermometer, was given him 
daily. Alfalfa was kept fresh in his box, and salt was tucked away in 
a corner of his stall. But one cold February morning, he broke the 
gate of his runway and disappeared ! The story of these two pets was 
told by a member of the class in the following paper : 

ANOTHER SAD PET STORY 

The fourth grade of 1918 was very fortunate to get a gift of a pet 
calf. The calf was presented by Mrs. Seaman, but he drank so much 
milk a day that we decided to give him back. Mrs. Seaman said that she 
gave him to us. So we sold him. Even then he didn't pay for the milk 
he had drunk. "Next," said the fourth grade, and "next" did come. Russell 
Olson, being still fond of animals, brought us a goat. It was a cold 
winter morning, and snow was on the ground — we found the goat was 
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A BEAUTIFUL BUT EXPENSIVE PET 



gone! Our teacher said when she was on the bus she saw a goat, but 
did not think it was ours. When we found it was ours, we went out to 
the goat-house, found its tracks, and traced it to the park. There we lost its 
tracks. Several times boys went out and tried to find him, but couldn't. 
We notified the police. A policeman chased him down to Chicago Avenue, 
but there lost him in an alley. Gone ! And he'll never come back. 

Frederick. 
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THE FIFTH GRADE 



As an experiment for the current year we undertook to do away 
largely with the arbitrary classifying of human knowledge and school 
periods into the conventional academic subjects; we planned to sub- 
stitute the study of what has taken the place of the home industries 
of town and farm, and of the quiet social delights of the home and 
plantation life of colonial days. In the curriculum, therefore, there is 
not the usual division into history, science, mathematics, etc. What is 
here gathered together is rather the science work selected out from the 
children's activities, — to some extent therefore, separated from the en- 
vironment and correlations in which rest the mainsprings of motive 
and interest. 

In organizing the problems of the curriculum it is well to bear 
in mind that the method of work will have much to do with the choice 
and organization of the material. We are trying to train the children 
in initiative, to choose what they should do and to do it with all their 
might; to plan to meet difficulties and overcome obstacles by thinking; 
to co-operate and aid mutually without disturbing; to find informa- 
tion; to ask sensible and helpful questions; to open up a subject for 
further study; and to see problems and interesting things to do in the 
commonest circumstances of their daily lives. No outline of work done 
can ever be followed strictly by a subsequent class, since the initiative 
of the second class would alter the problems and the make-up of the 
class would change the mutual aid and interests. Work done by a pre- 
vious class never can appeal to a new group as an untried field does. 
Each year's work should be different from every previous one. It is 
notto be understood, therefore, that all of the following is the achieve- 
ment of any one class within a year. 

The children's initiative cannot start and supply all or even 
nearly all of the problems of the course. One of the greatest needs of 
training lies in educating pupils to find problems and recognize vital 
questions of lasting value in distinction from trivial questions that 
waste time and hinder progress. The teacher must, therefore, develop 
large and interesting problems with the class. The seven large type- 
studies that follow are intended to be of that character. 

Furthermpre, there should always be a convenient opportunity for 
the pupils to offer whatever they will that they think ds interesting. 
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Such contributions are largely spontaneous in interest and initiative, 
since they grow out of what the children think or do or read or hear 
in their leisure time. This material will come in as unorganized 
scraps or suggestions and to a considerable degree irrelevant to any 
other work. The teacher is usually too preoccupied with his or her 
own outline of work to give deserving and unbiased welcome to these 
distracting questions. Many of them do, nevertheless, connect up with 
the large type-studies and should be brought into their proper rela- 
tion to these. Others that are promising in value, even if they lead 
far afield from the teacher's outline, should be given time and at- 
tention. Those that seem unlikely to lead anywhere should be side- 
tracked. Finally a considerable number of such questions can be 
welcomed and answered in a manner satisfactory to the questioner 
but without taking much time, when the teacher decides they are 
not worth while to develop more fully with the class. Thus, one 
of the pupils announced one day that he was ready to explain the 
four-stroke cycle of the gas-engine. It developed into several lessons 
and started the type-study of the automobile. Many other problems 
grew out of these lessons. Another pupil brought a problem in con- 
struction of a meccano model of a derrick he had seen in use where 
a stone building was being constructed. The point was interesting 
and worth while but was not part of our year's outline. Another 
pupil wanted to build a dollhouse. We saw most elaborate and 
interesting dollhouses on one of our excursions, but I did not see my 
way clear to encourage the making of the dollhouse further than giving 
a few minutes' time to building with the wooden dometo or cement 
blocks. The problems in regard to the torpedo, submarine, and net 
to catch the U-boats were welcomed but quickly passed by as they did 
not promise so much as other questions before us. 

THE INDIVIDUAL PROJECT 

All starting is difficult, partly because the pupils do not at first 
understand what they are expected to do, and partly because most of 
them have no established interests. A child's motives have a much 
narrower range because they are largely selfish. To develop responsi- 
bility it is necessary to make a pupil feel responsible to a group, to 
share what he knows and learns, and thus to be responsible for study- 
ing with intelligence. During the previous summer I ha'd corresponded 
with the members of the class and had asked them what they wished 
to study in the coming school year. I got them to tell me what they 
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DOMETO AND CEMENT BLOCK CONSTRUCTION 

did in their spare time. Later in the fall I asked them all to write 
what they would do if they had an hour a day available for individual 
work for a month. I also wrote out on paper many projects and posted 
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them for the pupils lo see. I put a lot of meccano and erector parts 
within their reach, some of it in constructed models. Some pupils 
brought other models that they had made at home, e. g., meccanograph, 
derricks, automobiles. I brought some partly finished jobs about the 
school to their attention and asked for volunteers. Also on excursions 
we always sought to find problems. Some trips were made expressly 
to see the problems in the common things around us, such as the 
operation of the sucker dredge in Lincoln. Park, the reproduction in 
models of the derricks in use where buildings were being erected. To 
find how; these worked and how to demonstrate their operation led to 
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numerous problems of mechanical construction, (e. g., the graspiag- 
tongs of a derrick, the managing of the ropes and pulleys on a swiig- 
derrick, the construction of a sheer-leg derrick, that we saw at the 
plant of the Chicago Shipbuilding Company, and an adjustable swing- 
arm drill that we also saw there). It is desirable to have the pupils 
tested frequently for interests and to ask their parents what the 
children do in their spare time. Thus I found one girl with an ab j 
sorbing interest in caterpillars. Another is genuinely interested in 
the structure of the bony skeleton. As she put it, she wants to com- 
pare the skeleton of a monkey with the human skeleton. We are 
planning a series of visits to the Field Museum for her. These strong 
interests affect* other children, and soon they are caring to plan and 
to do things likewise. 

Some children, of course, show considerable perseverance in their 
interests. Whenever I find that a pupil is voluntarily seeking for a 
chance to do some work, or is working on a job outside of school, I feel 
pretty sure he will accomplish something in school. Thus, one boy got 
his idea in class and the next day produced a pair of tongs that he 
had made at home, out of wire. Another has followed up the study of 
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some of the constellations with an evening spent in star gazing at the 
school and is planning a school trip to the Academy of Science to 
see the Atwood Celestial Sphere. 

We started out in September by a general survey of the city, the 
street plan, landmarks, routes, and sections of the city and environs. 
On these first excursions much other material was collected for a start 
in individual-pupil projects. The class was organized for work on 
problems. Those with ideas and capable' of independent work, were 
given great freedom. Those needing directions and capable of follow- 
ing directions, were given positions of responsibility as secretaries and 
monitors. Those who showed neither originality nor responsibility 
were assigned to directed tasks under the leadership of other foremen 
or chairmen. Problems were written on cards and kept on file in a box 
until undertaken by a pupil. Projects under way were kept in a second 
box, and completed projects in a third filing-case. 
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The children reproduce what they see on excursions in drawings, 
models, and sand-table scenes. We use the meccano and erector sets, 
supplemented by extra pieces of tin and wire and building blocks. 
We build bridges, elevators, conveyors, boats, clocks, looms, derricks, 
sawmills, concrete-mixers, steam rollers, automobiles, steel skyscrapers, 
etc. We model in clay and paint in water-colors. We draw, model, 
and locate good examples of Gothic, Romanesque, Renaissance, and 
Colonial architecture. We collect and arrange in systematic order 
sets of specimens illustrating processes in the industries ; also albums 
of pictures of Chicago scenes, and historical and geographical scenes 
in North America. 

We list the foreign plants in the park conservatories, the sources 
of the building materials in interesting buildings, the specimens in 
the Field Museum, the chief manufacturing centers in the United 
States. We collect interesting advertisements that tell things worth 
while knowing and that offer pamphlets with further information. 

The sorting and keeping in order of these papers, pictures, re- 
ports, specimens, arid models, is one of the chief means of training to 
habits of order in work, and perseverance in study. The working to- 
gether on committees develops the ability to co-operate with others. 

As a sample of the development and treatment of a larger prob- 
lem I shall take the one listed below as fifth in the outline of type- 
studies. : \&> 

The problems of machine construction for the children very 
naturally associate themselves with the automobile, as that is the most 
generally interesting and familiar machine in their environment.. 

One day in the fall term our most versatile initiator announced 
his readiness to give the class a talk on the four-stroke cycle of the gas- 
engine. While I welcomed the subject, I was still surprised at the 
clearness with which he developed his points through chalk diagrams : 
intake, compression, power, and exhaust strokes. The essential differ- 
ences between the internal combustion engine and the steam-engine 
came out pretty clearly. Other problems likewise opened up : Why do 
you have to crank a gas-engine? What are spark-plugs? What is the 
carburetor for? How does it work ? What is evaporation ? What is the 
cut-out? What does the muffler do and how does it work? In what 
ways does the steam-engine differ from the gas-engine? What is 
the reason the gas-engine has so many cylinders while the steam-engine 
has only one? Why does not the steam engine need cranking? Why 
does the steamer have an advantage on starting on a hill ? What is the 
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PROBLEMS IN AUTOMOBILE CONSTRUCTION 

arrangement of valves in the steam-chest? We had a toy steam-engine 
that we operated in the room and it showed the valve action pretty 
well. It also demonstrated the need of the flywheel. 

We have Dyke's Cyclopedia of the Automobile with excellently 
clear diagrams, but all working parts that we can bring into the class- 
room or demonstrate on the running car when on school excursions, we 
use. 

One of the boys made one of the simpler automobile models out of 
meccano. It had no differential. It took several lessons before the 
class took hold of the problem at all. I found they had never realized 
in their thinking any problem at all in making the driving-wheels turn 
a corner. One pupil thereupon built a rigid crown-gear drive to a 
single back axle and demonstrated what it could do and could not do 
in turning a corner. This performance was contrasted with the con- 
ditions that they all knew exist in any automobile whose rear wheels 
turn independently of each other. Quite a number of the class made a 
point of visiting the automobile show in the Coliseum to investigate 
special problems in the dissected demonstration chassis. One of our 
ablest mechanical geniuses has since constructed out of meccano parts 
a good working model of a regular automobile differential that shows 
perfectly how it is possible to transmit power to both wheels at the 
same time or to shift the power to either driving-wheel automatically 
as the car turns to the left or to the right. How is this managed when 
a steam locomotive goes around a curve? 

The problems of the headlight, of the lighting system, of the 
generator, of the starting motor, of the speedometer, have come up 
and are within the children's interest and comprehension to a con- 
siderable extent. 
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The universal joint is one of the most interesting and generally 
useful of the mechanical problems of the driving-shaft. It can be 
completely demonstrated by meccano construction. The chain-drive, 
the transmission-gears, the camshaft that operates the intake and 
exhaust-valves, the link-chain speedometer, driving-shaft and the 
flexible transmission of power from wheel to wheel by coiled spring 
enclosed in a flexible tubing furnish absorbing problems of interest 
and value. 

The construction of the carburetor can be made reasonably clear 
by dissected models. 

One of the boys took up the problem of the construction of the 
air-pump and took a pump apart to learn its internal construction. 
Although it took him a good while to do the work he got a good deal 
out of it, as it was the first time he had ever taken any machine to 
pieces. Its action in pumping air is yet to be compared with the 
action of a water-pump in raising water and of a force-pump in 
delivering water under pressure in a pipe. We shall make models of 
both and have already visited pumping-stations. 

In the fall the class went on excursions to see gas engines at 
work cutting silage and filling silos. 

The work on the gas-engine has raised the question of the inven- 
tion of the steam-engine and its effect on transportation and industry. 
The older methods of travel on foot and by horse and wagon, by row- 
boat and sailboat, are pictured and the effect on communication and 
travel is worked out. The fact that we are in an age largely dominated 
by the gasoline motor and electric motor is made clear. Thus, too, 
the great change known as the industrial revolution from the home 
industries to the factory system is illumined and seen from a different 
connection beside that of the development of the spinning and weaving 
mills under Type-Study No. II, Textiles. 

TYPE STUDIES 

I. Farming. — This study is carried out by work in the school 
garden, by visits to farms, by classwork in recitations, by the making 
of models of farm machinery in the meccano sets, by excursions to 
museums and the International Harvester plant. 

Fall. — Harvesting, corn-cutting, silo-filling, winter wheat. 

Winter. — Soils; plowing; harrowing; planting; cultivating; rainfall 
and snowfall in relation to winter and spring crops; relation of farming 
to other industries, and its relation to the winning the war. 
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Spring.— The farmer's fight with insects and weeds; spraying and 
hoeing; the testing-boxes; seedlings; germination; garden work. 

II. Textiles. — In this study we have made seven different sorts of 
hand-looms, spindles and distaffs, warping-frame, cord-machine for 
doubling thread, spinning-frame for hand-spinning; we have raised 
cotton, flax, and hemp in the school garden; we have retted and 
scutched and hackled the flax ; we have spun on the hand-spindle and 
spinning-wheel ; we have woven designs into cloth ; we have visited the 
Hull House Museum and the Field Museum. This study is reported 
in Year Book Vol. IV, 1915. 




MECCANO LOOM AND DOUBLER 



III. Wheat. — In this study of the grains we take corn as the 
type, because of its size and abundance, to show the type features of 
a grain, in flower, stem, and leaf; we visited the flour-mill and we 
made a school model of a flour-mill ; the bread-making in the domestic 
science room is followed by. a visit to Schulze's bakery. The study of 
the wheat harvests of the world throughout the year reviews the 
seasonal relations of the great wheat areas and the mutual interest 
of all mankind in the world's bread production and bread rationing 
during the Great War. This study is reported in Year Book Vol. 
IV, 1915. 

IV. Chicago Industries. — A different industry is studied inten- 
sively each year, the other chief industries sufficiently for purposes of 
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comparison and to understand Chicago's commerce, with the trade 
routes to and from Chicago. Thus, while we are studying ship-build- 
ing in detail as a type, the other great industries of iron and steel, 
lumbering, furniture manufacturing, meat-packing, and the making 
of farm machinery, are related to the ship-building, and the goods 
brought to Chicago and those sent from Chicago are listed and studied. 

V. Automobile. — The four-stroke cycle gas-engine; the compari- 
son, of the gas-engine with the steam-engine; the problems of the 
driving-wheels (differential), of the main drive-shaft (the universal 
joint), of the maintenance of engine-speed (the transmission), of the 
steering wheels (the steering knuckles) ; the changes in transportation 
and relation to the industrial revolution. 

VI. Cattle. — The cow is studied as a type of domestic animal as 
well as of animals in general. Hence the study involves the general 
facts of animal life and particularly the relationship of the lower 
animals to man, animal products and animal training. 

VII. Problems Growing Out of History and Geography. — 
Demonstrations that the earth is round; how to locate a ship's posi- 
tion on the trackless waste of the ocean; how to determine latitude 
and longitude; use of the astrolabe; change of seasons north and south 
of ,the equator ; movements of the sun, moon, and the constellations ; 
measurement of the size of the earth; the international date-line; food 
for exploring expeditions; Gulf Stream; trade winds; fur trade; tan- 
ning; the compass with its variations; the magnetic pole; glacial 
action, bending ice, moraines, and striae; sand-table constructions; 
etc. 



hubs 



e^V^oc^vxae^V^o 



THE SIXTH GRADE 



The central topic of study in this grade is transportation. Both 
land and water travel are studied and as much of the historic back- 
ground as is necessary for the understanding of present-day condi- 
tions is taken up. It is hoped that the outcome of this study will be 
a knowledge of the development of methods of transportation from 
the crude log boat and the dog-sledge to the modern steamer and 
locomotive, with some idea of the changing social and economic con- 
ditions which accompanied the opening up of roadways and the change 
in methods of travel. 

Many of the problems related to the central topic are worked out 
in detail in the science and the manual-training departments. For 
example, the evolution of the means of propulsion of watercraf t from 
hand-power to steam, gas, and electric power is studied, and models 
of the various types of boats of different historic periods are made in 
the woodshop. The effects of heat on liquids, the conversion of water 
into steam, and the use of steam, as motive power are topics worked 
out in the science classes where use is made of the laboratory and its 
equipment. A survey of the early methods of trail and road-making 
introduces the bridge and its influences, a topic which is studied in 
detail in the shop. Here the primitive bridge, its modifications after 
the wheel came into general use, the development of the modern struc- 
ture and the modifications it has undergone in adaptation to special 
needs are studied, and models are made of representative types. 

Whenever the grade discussions bring up topics whichi can best 
be handled in the laboratory or which require special treatment, they 
are worked out under the guidance of the science teacher. Since the 
interest of the pupils always determines the choice of topics, no two 
groups of sixth-grade children have had identical experiences in gen- 
eral science; the following topics, however, will give an idea of the 
field that is covered through a study of transportation and will show 
how the parallel science course clarifies and intensifies the central 
topic. 

I. A survey of early water transportation. Exhibits of primi- 
tive boats in the Field Museum are studied, and models made of special 
types. Buoyancy, and weights of various liquids are the related 
science topics. 

89 
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II. Beginnings of ocean travel. Science topics; the mariner's 
compass, magnetism, the North Star as an aid to navigators. 

III. The class becomes familiar with the leading steamship 
companies by a study of newspaper advertisements and of the bulletins 
furnished by the various companies whose offices the children visit. 

IV. The foreign destinations and routes of travel are studied, 
and the influence of ice upon the location of these routes is noted. 
The problems arising from this study which required fuller treatment 
than could be given by the grade teacher were: Why can icebergs 
live so long? Why does the larger part of the berg float below the 
water? Where do ships encounter the greatest danger from bergs? 
Why are the North Pacific routes not hindered by icebergs ? Why are 
icebergs often hidden by fogs? How are sailors warned of the near- 
ness of ice-fields? Science topics: Evaporation and condensation, 
the effects of heat and cold upon metals, the principle of the marine 
thermometer. 

V. The structure and size of modern vessels. The science topics 
studied are steam, its uses, the turbine, and reciprocating-engine. 

VI. The big ship-building centers and the reasons for their loca- 
tions. The related science work is a study of coal, limestone, iron, 
steel, and oil. 

VII. The readjustment in world commerce as wooden boats 
were displaced by steel vessels. 

VIII. The invention of the screw-propeller and its influence on 
ship-building and commerce. Science topics: Principle of the pro- 
peller as applied to boats, aeroplanes, etc. 

It is not the plan of the science department to adhere strictly to 
the curriculum, as outlined in this report. Whenever the children 
have made experiments outside of school or have discovered facts which 
interest them, they are encouraged to make a presentation of their 
experiments or set forth their ideas to the class. During the year 
several of the children became so interested in this sort of investigation 
that they fitted up simple laboratories at home. 

In order that the science experience may make a lasting impres- 
sion, wide use is made of models. Such models the children make out 
of clay, wood, meccano, or other materials. During the school year, 
each child has an opportunity to make several of these models, which 
are used in class demonstration and in morning exercises. 

In the hope of arousing in each pupil a feeling of responsibility 
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for contributing to the body of science knowledge acquired by the 
grade, a definite amount of time per week is given to silent reading on 
topics under discussion. Each child is provided with a printed list of 
references, from which he may make his own selection. The titles of 
these articles were reworded by the teacher to make them somewhat 
suggestive of material to be found in the article. The books and 
magazines so used are kept on the reference shelf in the grade room, 
and may be taken out for home use. Each pupil keeps a record of 
the reading done, and makes a brief criticism on the helpfulness of the 
article or on his readiness to recommend it to others. 

Many children have shown a tendency to read articles directly 
connected with class discussion, while others have preferred reading 
at length on some topic of particular interest to the individual. For 
example, one pupil has read all of the articles on magnets and per- 
formed for the class some suggested experiments, while another is 
reading all the library has to offer on the subject of flying machines 
and airships. A page from the reference list, with the children's com- 
ments, is appended. 

REFERENCES FOR SILENT READING 
Boys' and Girls' Book Shelf 

1. Icebergs, Vol. 15. p. 189. / found it very interesting. — Louise. 

2. Why an Iceberg Floats, Vol. 16, p. 413. / liked botfr articles about ice- 

bergs. — Louise. 

3. Magnetism, Vol. 12, p. 413. / read all of the articles about magnets. 

They are very good. — Jean. 

4. Magnets, Vol. 12, p. 411. 

5. Artificial Magnets, Vol. 8, p. 408. 

6. Electro-magnets, Vol. 12, p. 329. / think everybody should read it. — 

Marie. 

7. Electro Magnetism, Vol. 8, p. 411. 

8. Why an Iron Ship Floats, Vol. 10, p. 410. Short, but explained clearly. 

— Beatrice. 

9. Building a Great Ship, Vol. 15, p. 1. 

10. On the Bridge of a Great Ship, Vol. 14, p. 401. / liked it. I studied it 

for my morning exercise. — Jean G. 

11. Why the Sea Is Salt, Vol. 16, p. 411. 

12. Why the Sea Never Freezes, Vol. 16, p. 41. 

13. Why Its Waters Do Not Sink, Vol. 10, p. 215. 

14. Size of the Ocean, Vol. 6, p. 404. 

15. Why Iron Turns Red, Vol. 10, p. 413. 

16. Effect of Rust on Iron, Vol. 10, p. 289. {Each member of the class read 

the references about iron before visiting the steel mills.) 

17. Why Iron Can Be Bent, Vol. 5, p. 168. 

18. Why Iron Feels Colder than Wood, Vol. 5, p. 168. 
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19. Submarines, Vol. 15, p. 38. / read the whole series on submarines. — 

James. 
30. A Submarine on an Ocean Floor, Vol. 15, p. 47. 

21. Flying Machines and Airships, Vol. 15, pp. 139, 153. / read all about 

aeroplanes. — John. 

22. Airships and Balloons, Vol. 6, p. 228. 

23. How a Balloon Is Sent Up, Vol. 5, p. 144. The articles were good, 

but rather simple if you understand aeroplanes. 

24. Flight of a Balloon, Vol. 6, p. 415. 

25. Pets on Shipboard, Vol. 2, p. 374. It is worth while reading. — Laura. 

26. Warships, Ancient and Modern, Vol. 8, p. 335. Interesting and excit- 

ing. — Jessie. 

27. Dogs on the Battle Field, Vol. 14, p. 303. A very good article.-— Murray. 

28. Nature Giants That Man Has Conquered, Vol. 15, p. 7. / recommend 

it to others.— Ward. 

29. Queer Things About Explosives, Vol. 16, p. 336. Easy to read and inter- 

esting. — Laura. 

30. Boy Who Rode on the First Train, Vol. 18, / liked it.— Thompson. 

31. Triumphs of Science, pp. 147, 84, 69, 57. / read all about submarines. 

—John. 

32. Popular Mechanics. The article about proznsion motors is very good. 

I liked it best.—Bernal. 

The principal topics, with some of the detailed experiments 
carried on in the laboratory as part of the sixth-grade work, follow. 
It is not to be understood that these are the only experiments given, 
but that they are fairly representative of the work. 

I. Primitive Boats — The first problems which arise are: Why 
do ships and other bodies float? Why does a steel ship float while iron 
sinks ? How are skin boats and floaters made ? To answer these ques- 
tions, buoyancy is studied and the weight of various liquids compared. 
(See under V. The Study of the Steamboat.) 

A further problem is: How do fishermen at sea obtain a supply 
of fresh water? 

Experiment. — Freeze both salt and fresh water; taste both liquids and 
ice from each. Note results and answer questions. (It must be remembered 
that the flow ice may have been glacial ice.) 

Another problem is : Since ice comes from water, why does it float 
rather than sink ? 

Experiment. — Freeze water in a test-tube, a sealed Mason jar, or a closed 
can. Note results and formulate a rule about the behavior of water when 
it changes to ice.* 



•Certain of theie experiments may be left for a time later in the year, when the 
temperature it right 
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II. Beginnings of Ocean Travel. — The questions which present 
themselves are: How did early navigators know their directions at 
night or when they were out of sight of land ? How did the invention 
of the mariner's compass solve this problem? How is the mariner's 
compass made and used? 

Experiment — Let each child take a common sewing-needle and float it on 
a cork in a vessel of water. What direction does the needle take ? Rub the 
needle on a magnet to magnetize it, and again float the needle. Compare 
this result with the first, and also with the compass. Suspend a bar-magnet 
in the room by means of a thread and wire stirrup and again compare 
with compass. Do other substances besides iron and steel become mag- 
netized ?* 

Experiment. — By means of a magnet with marked ends, identify the 
ends of a floating magnetized needle. Also identify ends of the compass- 
needle in the same way. 

Experiment. — The electro-magnet. Place a compass in a coil of wire 
and pass an electric current through the coil. Let the children see that 
an iron magnet is not necessary to set up a magnetic disturbance. Discuss 
the uses of electro-magnets. 

As an outcome of the study of the electro-magnet, one of the 
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*Somc groups will ask how a magnet can be made from a piece of iron. In 
answer to this question the theory of magnetism may be very simply stated. 
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boys devised an electro-magnet crane and another planned an electric 
reciprocating engine.* 

AN ELECTRO-MAGNET CRANE 

The electro-magnet crane is a new invention for lifting steel and iron 
without fastening. The principle on which this works is an electric current 
circling in an insulated wire, which is wrapped around a piece of soft iron* 
Some men think a piece of iron or steel is made of little particles, which 
have two poles, a north and a south pole. These little particles cannot be 
seen even under a very powerful microscope. These poles, before the cir- 
cling of electricity, are all facing in different directions, but while the elec- 
tricity passes around it, the north poles all face in one direction and create 
a power to draw steel or iron. The reason steel is not used for an electro- 
magnet is because once steel becomes magnetized it stays magnetized for 
a long time, but iron loses all magnetism as soon as the current is broken. 

February 25, 1918. John. 

III. Steamship Lines. — This topic has no related laboratory 
work, 

IV. Influence of Ice on Steamship Routes. — Why do fogs occur 
about icebergs ? In order to solve this problem, it is necessary for the 
children to know something about evaporation and condensation. 
Afterwards, application of these topics is made to the distribution of 
rainfall over the earth. 

Experiments. — Heat equal amounts of water in an open dish and in a 
test-tube. Which requires the longer time for evaporation? Hold a cold 
plate over vapor coming from heated water. Let water vapor from a 
warm teakettle enter an ice-cold Mason jar. Distill some water. Observe 
all the changes in these processes. 

A discussion following these experiments enables the children to 
explain why mist and fogs occur about icebergs. 

Why does it rain much on the windward side of high mountain • 
ranges and but little on the leeward side? Why do we have snow- 
capped mountains in desert regions? A relief -map of the world is 
put before the class. The direction of the prevailing winds is given 
and the pupils are asked to predict as best they can the relative rain- 
fall of various parts of the earth. Their predictions are checked by 
reference to a rainfall map in Longman's Atlas. 

It is logical to follow the discussion on evaporation and conden- 
sation with a brief study of the effects of heat upon gases and solids. 

Experiments. — Fit a flask with a rubber stopper and a U-tube containing 
mercury or water. Heat the flask and note expansion of air. 



•Most of the children have erector outfits and are inclined to use them as a 
means of demonstration. . - ■ . 
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Fit a flask with rubber cork and upright glass tube. Fill with colored 
water. Heat flask and note rise of water in the tube. 

Arrange a copper rod in a circuit with an electric bell so that the 
bell rings upon the contact of the copper rod as it lengthens when heated. 

The children may be asked to devise thermometers and fire-alarms 
in which the principle of expansion of solids when heated is involved. 
They can construct such thermometers or alarms and use them in a 
class demonstration or in a morning exercise. During the year 1917- 
18, the children planned a number of marine thermometers and pre- 
sented the morning exercise which follows : 

MORNING EXERCISE— ICEBERGS 

Friday, November 23, 1917 

Thompson. One of the most northerly Atlantic steamship routes is 
that of the Allen Line, which runs from Montreal and Quebec (pointing to 
the map) up through the mouth of the St. Lawrence, past the northern 
coast of Newfoundland, and across the Atlantic to the British Isles. It 
is from twenty to one hundred miles shorter than any other route, and 
saves about a day in time. This route cannot be used except in the winter 
months on account of the icebergs. In the winter, all this region (pointing 
to the map) is a mass of ice, but in summer the lower part melts away, 
which frees the upper part, thus giving it a chance to break up and come 
down. These floating masses are called icebergs. Since the Titanic dis- 
aster, a great many investigations have been made about icebergs and 
their movements. This morning, we will tell you about the results of 
some of these investigations. 

Beatrice. When the sailors see great masses of floating ice, they are 
able to recognize two kinds of icebergs. One is very level, just like 
the top ot a table; the other sharp and irregular, extending out of the 
water like a spire. The first is formed on the water and the other on the 
land. When ice is frozen on a level surface, it is always level, though it 
may be many feet deep. So the level ice is that which is frozen on the 
surface of the northern seas and floats off in large fields when the warmer 
weather causes it to break up. The land ice differs from that formed on the 
water, because it is frozen on an irregular surface. So instead of being 
level, it is rough and uneven. As land ice is formed under great pressure, 
it is also harder and bluer in color than water-ice. 

William. Greenland is the largest body of land north of the arctic 
circle. On Greenland there are perpetual snows. It will snow and then 
thaw, and these thaws are sometimes followed by sudden freezing, which 
converts the snow into ice. This is repeated until there is an ice-sheet over 
the country many feet in depth. This is sometimes called the continental 
ice-sheet. This ice-sheet starts to move towards the coast. What causes 
this movement no' one knows, but there are several theories. One is, that 
when ice is frozen under great pressure, it will flow like thick tar. Another 
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theory is that in .winter the ice contracts and in summer it expands and 
these changes cause a slow forward movement. Ice, in the interior of the 
country, moves about seven inches a day, while near the shore it moves 
much more rapidly,— about thirty or forty feet a day. The rate of move- 
ment depends upon the steepness of the slope and upon the temperature. 
During Greenland's short summer of two or three months several thousand 
icebergs are discharged into the sea. 

Lambert. When the moving mass of ice has crept to the sea, the 
formation of the coast determines the way in which it will break off to be- 
come an iceberg. If the coast is high, and steep, like this (sketching on the 
blackboard), the ice-sheet moves forward, pushing the end beyond the cliff 
until it becomes so heavy that a great mass breaks off and falls into tne 
water below. If the coast has a long, gentle slope, like this (sketching), the 
moving glacier follows the slope and may go some distance under the 
surface of the sea. As ice is lighter than water, the water always tries to 
buoy it up and at last a berg breaks off, rises, and floats away. 

Since ice is not very much lighter than water, a large part of the berg 
floats beneath the surface. In this vessel of colored water I have placed 
a piece of ice and a piece of cork. The piece of cork is very light, so that 
only a small part of it is beneath the surface. The ice is almost as heavy 
as water, so that only a very small part of it is above the surface, about 
seven-eighths of it being under water. 

Katherine. After the iceberg has broken from the glacier, it stays 
around the coast for a long time. There are two forces which finally cause 
it to go out to sea—the wind and the current. When the iceberg ex- 
tends several hundred feet above the water the extended part acts just 
like a sail. The wind catches it and blows the berg down to the sea. The 
current, which helps in tljis work is the Labrador current, in Davis Strait. 
The icebergs are caught in this current and carried down into the paths 
of commerce. While confined between the shores of Greenland and Canada, 
this current flows very steadily and swiftly, but when it gets to the ocean, 
it spreads out like a fan, part of it following the coast of Labrador and 
the other part moving outward toward the east Thus this current carries 
some icebergs to Labrador and down our Atlantic coast to the Gulf of St. 
Lawrence, while others are carried out into the ocean. 

James. Just off the southeast coast of Newfoundland, in the vicinity 
where the Titanic disaster occurred, many icebergs are often held together in 
a kind of jam. This is due to the action of the current The Labrador 
current brings the bergs down along our eastern coast, and when it spreads 
out- some of them are carried out to sea. The Gulf Stream comes up from 
the south, and in this part of the ocean (pointing to map) the two currents 
meet. Where the two currents push together with the same amount of 
force, the icebergs are held in a jam, which sailors fear very much. 

Philip. After an iceberg gets into the Atlantic, it lives for a considerable 
time. It may live many months, and some bergs have been known to exist 
for two or three years. There are several reasons for this. One is its 
enormous size, and another is that on account of the hardness of glacier 
ice, from which the berg was formed, it will not melt readily. The third 
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reason is that icebergs do not often travel singly, but in fleets. At certain 
seasons thy break off and many come down into the ocean at the same time. 
The most advanced bergs cool both the water and the atmosphere around 
them, so that the sun cannot easily affect them. Another protection to the 
berg is the fog which forms around it, and keeps off the rays of the sun. 
Ltter, Robert will perform an experiment showing how this fog is formed. 

Ward. If an iceberg were not carried south by the wind and current, 
it would live a greater length of time than it usually does. The temperature 
of the air and water around Greenland is very cold, and therefore the ice- 
berg would have a chance to exist for a long time. But as the iceberg is 
carried south, it soon comes to a warmer climate. The air about the berg 
is then warmer than the water in which it floats. But when it reaches the 
Gulf Stream, the water is warmer than the air around the iceberg and 
therefore the under part melts much faster than the part that extends above 
the surface of the water. This thawing of the under part in time causes the 
iceberg to become top-heavy. Then it will turn over. Sometimes an iceberg 
turns completely over several times during the process of thawing. Icebergs 
have been known to be so tall that when they turned over, they struck the 
ocean floor and were held there for quite a while. This occurs in the shal- 
lower water near the coast. 

Robert Icebergs are a great menace to sailors, who are continually on 
the watch for them. There are many ways in which sailors can detect the 
presence of bergs. I am going to tell you some of them. One is that on 
a clear sunny day sailors sometimes see a curious bright flickering light on 
the horizon. They know this is caused by the ice, although they may not 
see the iceberg. It is caused by the reflection from the iceberg. Another 
indication of the nearness of icebergs is the presence of a bank of mist. 
This mist is formed from the warm moist air above the Gulf Stream coming 
into contact with the iceberg, which condenses it into mist I am going to 
show you by an experiment how this can happen. The air above this jar 
is warm and moist, like the air above the Gulf Stream. This Mason jar is 
cold, like the icebergs (he empties ice from a Mason jar and holds the cold 
jar over the one filled with hot water). The vapor on the inside of this 
jar is formed like the fog that is around the iceberg. 

Mr. M. (holding the jar up so that the audience may see). There is a 
considerable amount of vapor in this jar. 

Oehm. Another way to detect icebergs is by the use of a marine ther- 
mometer. This thermometer works on the principle that copper wire con- 
tracts when cooled. The wires are arranged like this (makes a drawing on 
board). When these two wires contract, they pull a lever, which is con- 
nected with a circuit. This rings a bell up on the ship's deck or shows 
a red light on the navigation-bridge. I have a little device here that 
works on the same principle as the marine thermometer. I have a copper 
wire running from this part (holding up device constructed from a cigar- 
box, with copper plates and wires) up through a spindle, and it is wound 
around the spindle, so that if the wire contracts, it will touch here and will 
turn the stem and will touch this and cause the bell to ring. I am going 
to place this in very cold water. (He does so, and the bell rings.) That 
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is the way it rings when the wire contracts. Sailors have found this a 
very dependable means of knowing when they are approaching floating ice. 

Margaret. We made this to represent a marine thermometer, like that 
used on ships. This is made on the same principle as the one Oehm de- 
scribed. When a solid is heated, it expands, and when cooled, it contracts. 
So, when this copper wire is put into ice-water, the wire contracts, pulls 
this lever, and that pulls the wire and a bell rings (this device was 
much larger, constructed from a wooden box). This copper wire is drawn 
from this spindle to this other spindle. Then there is another copper wire 
from this spindle, and it connects with a battery. Then there is another 
copper wire from the first spindle to an indicator. There is another wire 
on the back that extends to the battery. When this copper wire contracts, 
it pulls the indicator, which touches this wire and makes the connection, 
thus ringing the bell. 

Dorothy. Sailors on the Atlantic ocean fear icebergs, but those- on the 
Pacific ocean do not. The reason for this is that there are few bergs in 
the Pacific ocean, because there is no great land mass extending far north 
where the icebergs can form. There are some glaciers formed in Alaska, 
but when these reach the coast and break off, forming icebergs, they stay 
near the shores until they melt away. There are icebergs in the Arctic 
ocean,, but they do not come down into the paths of commerce, because the 
only way they can get into the Pacific ocean is through Bering Strait, and 
as that strait is very shallow and very narrow, bergs do not pass through 
it. For these reasons, there are no large icebergs in the north Pacific, and 
sailors do not have to be on the look out for them. 

Julia. Even though icebergs are so much feared by the sailors, the 
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people along the shores of the north country are never sorry to see them 
come down, as they are very important to the people who live along these 
places. One reason is, that when the people from Labrador and Greenland 
see that the icebergs are coming down, they know that there will be plenty 
of fish. Some kinds of fish prefer very cold water, and as the icebergs 
chill the water for miles around them, these fish like to swim near the 
bergs. Then the people get into their little boats, go out as near to the ice- 
bergs as they can and get the fish. Another use of the iceberg is that it 
serves as a means of supplying fresh water. If an iceberg is passing and 
the sun has melted it, the water collects in little hollows and the fishermen 
can drink it. If there is no water on the iceberg, they can break off the 
ice and melt it. Icebergs have sometimes served as means of transportation 
for animals. During the long northern winter, Labrador antf Greenland 
are so covered with snow and ice that the animals have a hard time finding 
food. They sometimes venture out on the ice as far as they can go in 
search of food or fish. Sometimes they swim so far that they find the 
passage back too great, and they climb up on icebergs to regain their 
strength. Sometimes polar bears have been carried long distances by 
floating masses of ice. Although they are not native to Iceland, many 
people have seen polar bears there, and it is believed they were carried to 
that region by means of ice. 

V. Modern Ships. — How is a Vessel Propelled by Steam? 

The children bring their toy steam-engines and operate them be- 
fore the class. Diagrams and models of reciprocating-engines are 
used and explained as far as possible by the pupils. 

In order that the pupils may realize the significance of the inven- 
tion of the steam-engine and the effects of its use on the structure and 
carrying power of ships, it is well to study the evolution of the boat 
from primitive types propelled by hand power to modern steam-driven 
craft. In our school this study is made in the woodshop as part of the 
manual-training course. 

STUDY OF THE STEAMBOAT 

In connection with the work in Geography and History for the 
year the handwork of the boys centered about the making of various 
models of historical importance in the evolution of the steamboat. 
These models furnished considerable material for discussion in science, 
.principally physics of an elementary nature. 

Two years previously this same grade had been interested in the 
making of boats and had become familiar with the law of buoyancy, 
which they had proved by means of simple apparatus and tests which 
they themselves had made. A review of this work was therefore in- 
troduced at the beginning of the year's work. 
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MODEL-MAKING IN THE SHOP 



Why does an object float? This was the question with which the 
discussion opened. This seemingly simple question was quickly dis- 
posed of by the equally simple answer, "because it is lighter than 
water." However, objection was quickly made to this answer by one 
of the boys, who cited the case of steel ships, "and steel is heavier than 
water." The majority of the class seemed to be satisfied with the an- 
swer that it was the air inside which held the boat up. Illustrations 
were given of tin cans and basins floating in water until tipped in such 
a manner that the water entered and displaced the air. To some of 
the class this did not seem to be the true answer and various cases 
were introduced which seemed to disprove this point. Shape had 
something to do with it, according to some of the boys. To develop 
the law of buoyancy the following apparatus was devised and tests were 
made : 

1. Two blocks of wood were made of exactly the same size, one of 
them being of Washington red cedar, which is very light in weight, and the 
other of Georgia pine, which is very heavy and full of pitch. These blocks 
were then gaged with lines l /% inch apart and then paraffined to make them 
waterproof. 

2. A cardboard box was made by one of the boys, the inside dimen- 
sions being the same as the outside dimensions of the blocks. This was 
then marked with lines l /% inch apart and paraffined. 

3. A pan of water big enough to float the blocks of wood was pro- 
duced. 

4. A pair of scales with gram weights was brought from the science 
laboratory. 

The two blocks of wood were floated in the water and the distance 
to which each sank was easily noted by means of the marks gaged on 
the sides. The fact that one block sank deeper in the water and took 
up more room than the other was noted, and led to the term "dis- 
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placement." The question of accurately measuring the amount dis- 
placed by each block was settled by first noting the depth to which 
each block sank and then pouring enough water into the cardboard box 
to reach a similar depth by means of the lines marked on the inside 
which corresponded to the lines marked on the outside of the blocks. 
Now, by weighing the box with the water and deducting the 
weight of the empty box, the weight of the water which was displaced 
by the block was easily determined. Then the block was weighed and 
the results compared. Considering that the apparatus was made by 
the pupils themselves and the actual weighing and measuring was done 
by them, the results as set forth in the following table were quite ac- 
curate enough to prove that the amount of water displaced by the 
floating block of wood equaled the weight of the block itself. 

TEST OF WOODEN BLOCKS 

Red cedar sinks to mark 5 

Yellow pine sinks to mark §y 2 

Weight of cardboard box and water displaced by red cedar block 193 gr. 

Weight of cardboard box 25 gr. 

Weight of water displaced 168 gr. 

Actual weight of red cedar block 169 gr. 

Difference 1 gr. 

Weight of box and water displaced by yellow pine block 358 gr. 

Weight of box 25 gr. 

Weight of water displaced 333 gr. 

Actual weight of yellow pine block 331 gr. 

Difference 2 gr. 
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A trip to the Field Museum was made for the purpose of studying 
primitive types of boats, the Pacific Island out-rigger and the Eskimo 
kayak. Similarity in constructive principles between the kayak and 
the modern boat was noted and the shape as a factor in speed and sea- 
worthiness was discussed. The copying of nature forms, such as the 
duck and the fish, was very evident, and some discussion was had re- 
garding the effect which is produced when a boat is propelled through 
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the water and the factors which must be considered, such as displace- 
ment, friction, cleavage of the water (at the bow) and the swirl or 
suction and eddying effect at the stern. 

The next step was to classify boats as to manner of propulsion 
through the water. The following outline was worked out. Con- 
siderable discussion was held as to the exact chronological order of 
development: Bowboats (man power); sailboats (wind power); 
steamboats (steam power) ; electric boats (electric power) ; gasoline 
boats (gas power). 

The length of time which the sailing-vessel had held the center 
of the stage compared to the other types of boats was noted and led to 
a discussion of the various types of sailing-vessels classified according 
to their rigging. . Pictures were brought in by the boys to show the 
various types, and dictionaries, encyclopedias and books of history were 
ransacked to furnish their quotas for this list. 

TYPES OF "WIND POWER" OR SAILING VESSELS 



Canoe with outriggers 


Corvette 


Lugger 


Canoe with lee-boards 


Xebec 


Felucca 


Catboat 


Galleon 


Frigate 


Schooner 


Junk 


Cutter 


Caravel 


Yawl 


Ketch 


Brig 


Tartan 


Sharpie 


Barque 


Barkentine 


Dhow' 



This era in navigation could not be touched upon without refer- 
ence to the various nations famed in history for their discoveries at a 
time when the art of ship-building was not as highly developed as at 
present. The following list of nations famed for seamanship was de- 
veloped through discussion : Norse, Portuguese, Dutch, Greeks, Vene- 
tians, Genoese,, English and New England Colonies. The importance 
of ships in supplying food to the Allies and starving Belgium, as well 
as for supplying our own troops, naturally led to a discussion of the 
great part that the steamship must play in the termination of the war. 

The development of the steam-engine by James Watt, and the at- 
tempt to use the steam-engine for most of the necessary work of the 
world, naturally led the more adventurous inventors to attempt to 
propel boats by means of this new toy developed by the inventive genius 
of man. A study of the early attempts led to some interesting dis- 
coveries. .While Robert Fulton's name was familiar to most of the boys 
as the inventor of the steamship, a closer study revealed the fact that 
there were others who had struggled with the idea and though reaching 
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partial success, had failed to arrive at a practical solution. Among 
these were John Pitch and John Stevens and even our own Franklin. 
Thus Pitch and Stevens attempted to make the steam-engine copy the 
exact motions of the hand-propelled oar, which meant the developing 
of a reciprocating motion in the piston-rod of the engine, which was 
transferred to a circular motion in the main shaft and fly-wheel, and 
then again changed back to a reciprocating motion on the oars. Fulton 
arranged the paddles or oars from the center of the shaft, and the 
paddle-wheel was developed which was much more efficient. 

During the time devoted to this subject several of the boys 
brought small steam-engines from home, and the whole class was able 
to study at close range the action of the steam-engine and to become 
familiar with the names of the essential parts. Diagrams were made 
and terms learned, such as reciprocating, piston, slide-valve, cylinder, 
walking-beam, etc. 




PUPILS DIAGRAM OF STEAM ENGINE 

The turbine-engine as the later and more efficient development of 
the steam-engine was studied from pictures and descriptions in books. 

In the shop work the attempt was made to construct some of the 
types of boats studied. Fulton's Clermont was one which was selected. 
Fitch's two types, the stern-wheel and a boat propelled by horse-power 
using a treadmill, were fairly successful. The size of the class (19) 
was somewhat of a drawback to the successful completion of many 
models requiring individual attention. 

The benefit obtained from this study, however, was well worth 
the effort spent on it, even though the results on the handwork side 
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were crude and incomplete. The admiration for the persistence with 
which such a man as John Pitch clung to an idea and sacrificed money 
and friends in his effort to reach success, was an important benefit de- 
rived from the study. 

The daring displayed by the early explorers was also marveled at 
when it was realized that these explorers sailed uncharted seas, with 
crude instruments, in vessels so tiny that exact reproductions have 
been picked up with block and tackle and hoisted aboard our modern 
liners and transported across the Atlantic as a bit of baggage. These 
are lessons quite as important to the growing boy in dealing with the 
industries and work of the world as is a technique gained in the use 
of certain tools. 




THE HALF MOON ON BOARD THE MAURETANIA 
(Courtesy of the Scientific American) 

VI. Ship-building. — What raw materials are needed to build 
ships ? Coal for heating and reducing iron ore ; iron ore as a source of 
iron and steel ; limestone as a fluxing material ; clay for fire-brick ; 
wood for finishing parts of vessel. The class work centers about the 
study of coal and the steel and iron industry. 

COAL 

(a) Origin. — What is coal? Does vegetable matter contain carbon? 
What does an examination of coal tell us about the origin? What do coal- 
beds reveal about the earth's history? 
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(b) Structure of Coal-beds. — How were folds made in the coal-beds? 
Earth shrinkage as a possible cause of earth folding. 

Experiment. — Pour a little melted paraffin on a small rubber balloon. 
Allow to harden and then let some of the gas escape. 




A DEMONSTRATION EXPERIMENT 

(c) Mining Coal. — The long wall and room and pillar methods of 
mining coal are explained and compared. 

(d) The Burning of Coal.— -What does burning mean? 
Experiments. — Make oxygen from potassium chlorate. Burn carbon, 

sulphur, magnesium, and iron wool in oxygen. Explain the test for carbon 
dioxide with lime water. Burn a piece of coal in a bottle of oxygen and 
test the gas remaining for carbon dioxide. 

IRON 

(a) Iron Deposits. — Where do we get our iron? Can it be mined like 
gold or silver? Where is iron found? Where are the principal iron-ore 
deposits of the United States? 

(b) Extraction. — How is iron obtained from hematite? In answer 
to this question, the steel industry is carefully studied as it is carried on 
at the Illinois Steel Plant at South Chicago. A flow sheet is made of the 
entire process of steel-making, showing the purpose of each operation. 
Emphasis is laid upon the following points: 

1. Carbon in the form of coke steals away the oxygen from the ircn 
ore so as to free the iron. 

2. Limestone combines with the impurities to form slag, which is after- 
wards used to make cement. In this connection the origin of limestone is 
discussed, and artificial limestone is made by cementing broken shells to- 
gether with lime. The product is compared with limestone specimens in the 
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laboratory. The spring field-trip to Starved Rock affords excellent oppor- 
tunity to study the limestone beds as they are eroded in Deer Park. 

3. The Bessemer converter first purifies the iron by burning out the 
impurities. The iron is then converted into steel by the addition of a specific 
amount of carbon. 

An excursion to the steel-mills is made and a morning exercise is usually 
given. 

(c) Location of Steel-mills. — Why is the iron ore brought from the 
Lake Superior region to Chicago? To Cleveland? To Pittsburg? To Buf- 
falo? To Detroit? Why is not the coal shipped to Lake Superior and the 
entire industry located there? 

The increased use of oil as a substitute for coal, especially on 
war-ships, and as the source of the gasoline needed by all gas-engines 
has led to a study of the oil industry, with an excursion to the Standard 
Oil plant at Whiting, Indiana. 

DOMESTIC SCIENCE 

In the sixth grade the children all show a keen interest in the 
problems related to the home. This interest, while equally strong in 
both boys and girls, is centered on quite different problems. For this 
reason the work is divided during the year, that of the boys coming 
in the fall and that of the girls in the winter and spring. 

The influence of the Boy Scout movement is strong at this age as 
well as the natural desire to learn how to cook in camp. The work of 
the boys is based entirely on these interests, and each year an excursion 
is planned where a lunch can be cooked out of doors under true camp- 
ing conditions. 

The work of the girls bears directly on the home and takes up, in 
as broad a sense as possible, the ideals of home-making. Although 
based on different interests, the questions asked by both boys and girls 
involve the same fundamental ideas of economy, sanitation, health, and 
food preparation. 

The need of economy and co-operation on the part of the children 
has been emphasized by the necessities which have come about through 
the war. The problems studied by the boys are as follows : 

I. Economy. — What foods can best be cooked in camp? With 
regard to bulk and weight; with regard to cost? How can waste be 
prevented in the camp or in the home ? 

II. Sanitation and Health. — What conditions must exist if we 
wish to keep well? Need for cleanliness and order; proper care of 
food and supplies. What fopd materials are needed for strength and 
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A LESSON IN DOMESTIC SCIENCE 

growth ? We are asked to save necessities and to use substitutes during 

the war. What are the necessities ? What are their substitutes ? 

III. Food Preparation. — What foods should a camper know how 

to cook? 

OUTLINE OF LESSONS 

(a) Vegetables. — Boiled and mashed potatoes. 

(b) Beverages.— Cocoa. 

(c) Cereals. — Boiled rice. 

(d) Meat Substitute. — Macaroni and cheese. 

(e) Meat and Egg Cookery. — Bacon and eggs. 

(f) Fish Cookery.— Fried fish. 

(g) Flour Mixtures. — Pancakes, corn muffins, baking powder biscuit, 

ginger bread, plain cake. 
(h.) Meal Cookery. — Lunch cooked out of doors. 

The work of the girls concerns the same general topics. 

I. Economy. — What foods are the cheapest to buy in order to 
get the nourishment we need? How does the cost of home-made dishes 
compare with those bought at the store? How can we best aid the 
country in its campaign to prevent waste ? 

II. Sanitation. — What conditions of cleanliness must exist if 
our homes are to be pleasant and healthful ? 

III. Food Preparation and Service. — What are the foods that 
a girl ought to be able to prepare? How can these foods be served so 
as to be attractive and palatable ? How can variety be secured ? 

The ideals and care of the home, personal hygiene and all the 
broader aspects of home-making are introduced whenever possible 



THE SEVENTH GRADE 



All that follows has doubtless been said many times, but must 
needs; be repeated. Do we wish our students to have a live, active in- 
terest in- plant life and its relation to man? How important is that 
interest? Would a more general and intelligent interest in plant life 
make for qualities of character and points of view of which we find 
ourselves in need as we consider the growing ideals of citizenship ? 
What emphasis should a study of plant life receive in school? To 
establish a real interest, how early must we begin and how must we 
proceed? It is a matter of common knowledge and experience that 
the old traditional botany courses, as a method of teaching about plant 
life, fail. Dr. John D. Coulter says, in his preface to Plant Life and 
Plant Uses, "Boys and girls, by mere accumulation of organized 
knowledge about plants, may never come to that appreciation of plants 
as a part of life which is believed to be very desirable." Though there 
has long existed general agreement concerning these facts, and nature 
study and school gardens have been prescribed and tried as solutions to 
the problem, we still find ourselves wondering why young people, 
though perhaps interested for the time being, and in some cases in- 
dicating more than a passing interest, do not more generally seek 
voluntarily to come in contact with plant life and its study. 

Doubtless much, or most of the time given to so-called nature 
study has been devoted to mere observation, not impelled by curiosity 
or a keen desire to know, but directed by the teacher who was endeavor- 
ing to teach certain facts required in the course of study. The school 
garden remains our chief source of hope. There it is that the boys 
and girls can, through their own activity, have the joy of touching 
and 'smelling the earth and of watching the wonder of germination and 
growth. There it is that they can observe living organisms, form and 
color in all their diversity and variety. There it is that their craving 
for beauty can at least in some small measure be fed. The need for 
expression in drawing and painting, modeling and making, singing 
and dancing, is an accepted theory, well considered and provided for 
in all good teaching. The addition of the art of gardening as a form 
of expression needs yet to be made. 

So far, the school gardens have most generally been used to teach 
agriculture or truck-gardening, with emphasis on economic values, or 
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to teach isolated facts about soils, plants, insects, etc. Surely, the love 
of beauty is instinctive, and this we may not forget when we consider 
the school garden. What other opportunity so wide and adequate offers 
itself for the teaching of the esthetics which will beautify our city 
windows and gardens, and our farm roadsides and dooryards? It is 
only when interest in and love for plant life is part of our child-life 
that it endures. Man may travel devious paths in search of those in- 
terests which lead to the great vistas and inspirations of life, but his 
garden is a broad and certain gateway to beauty, ever-widening 
horizons, and finer human relations. 

With such an activity to engage one's efforts, it remains to help 
the boys and girls choose wisely from the numberless problems which 
present themselves with much insistence. The making of the school 
garden is the center for most of the science and geography work of the 
seventh grade. However, before presenting the plan of the year's 
work, it may be well, in answer to inquiries which are frequently made, 
to insert some general remarks about the garden as a project in this 
school. 

Our membership has grown and our available garden space has 
gradually decreased to make room for other outdoor activities also 
necessary to the life of the school (houses for the museum, the wireleSs 
club, first-grade playhouse, etc.). These changed conditions could not 
practically and fittingly be met by the use of our old garden plan.* 
The plan used then provided an opportunity to consider each 
| child's choice, so that he might express himself as an individual, 
| esthetically, commercially, or scientifically ; it provided space for classes 
j to work as such on a class problem ; it planned, for the sake of appear- 
J ance and better product, to have all children making similar choices 
i plant in the same sections; it attempted to give each individual all 
S necessary assistance. 

J Since that time many changes have occurred affecting the garden 

. experiences of out children. The use of the old plan meant too many 
1 children working in too small a space, duties too limited, and inter- 
ference so constant and discouraging as to destroy the respect which 
any good work should receive. The old plan also required, especially 
from grade teachers a high degree of co-operation, which some- 
times was necessarily artificial or forced. Since neither the experience 
nor' the training of class teachers, except in individual cases, gives them 
a vital interest in plant life, the farm, and the garden, it is a mistake 

'Described in detail in the Elementary School Teacher, Jan., 1908. 
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to expect them to be of great assistance. Therefore, it has been neces- 
sary gradually to reorganize the work so that a better adjustment 
may be made between what we can hope for from our school garden 
and what we can really get. 

Is the real function of a school garden different after all from 
that of any other garden ? If it does not make its appeal through its 
esthetic, economic, and social values, is it worth having ? Is it possible 
to utilize our time and space, however limited or small, so that our 
boys and girls can be led to feel the beauty of the garden, to like plants 
and actively to contribute to the home or the community by planting 
and caring for them? Can they be led to like appropriateness of sur- 
roundings out of doors so that they can diagnose ugliness, prescribe a 
remedy and obtain a fitting and beautiful result? 

A school in the city must take into consideration a very short 
season for gardening in the spring, and a long absence from school 
during the summer months. Frequently the care given the garden in 
the summer is inadequate. A greenhouse for tiding plants over the 
winter is often impossible. For these and other reasons, emphasis on 
garden work should be heavy in the spring. By careful planning, the 
garden can be made especially beautiful in the early spring and again 
in the fall, when the children return to school. Laboratory work, and 
classroom discussion, can be emphasized in the winter quarter to give 
more time for actual gardening in the spring and fall. 

So far the school has provided some outdoor planting experience 
every year for every child through the first seven grades. Thereafter 
it has fostered only special interests by giving plots to older students 
who wish to give their leisure or vacation time to such work. The 
kindergarten and first grade have small plots of their own and grow 
corn, popcorn, pumpkins, etc., to feed to their pets; they also grow a 
few flowers easy of culture. Grades two to seven plant the vegetable 
garden and when called upon help to beautify neglected spots on the 
school grounds. The seventh grade cares for the flower garden and 
the grounds in front of the school building. They prepare and plant 
the hotbeds which supply the school, home gardens, and window-boxes. 
Bulbs for house culture are distributed every fall. The narcissus, 
which can be grown in bowls filled with pebbles or fibre and water, and 
which blooms in four or five weeks, is of course the favorite. This 
fall, the hotbeds were filled with a variety of bulbs ; single and double, 
parrot and reflex tulips; hyacinths; jonquils; scillas; snowdrops; 
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daffodils; and Easter lilies, which were brought into the schoolrooms 
in February, to be forced into bloom for Easter. 

About five or six hundred two or three-year-old trees are dis- 
tributed every spring for Arbor day, at a penny each. These are all 
planted in home gardens. Though many do not survive, enthusiastic 
reports come in from successful planters. A number of trees are now 
fifteen or more feet high, and their owners, the alumni, report their 
growth with pride. Some special trees, shrubs, or vines, are planted 
every year by the May Queen, as the gift of the Senior class to the 
school. The high-school students and men of the faculty spend a 
Saturday in the garden in the spring doing work too heavy or too 
difficult for younger children. They do heavy spading in the vegetable 
garden, haul manure, lay out beds, make paths, mend and paint fences, 
etc. The high-school girls prepare a luncheon and help to make the 
day one of wholesome, purposeful labor and of genuine social worth. 

The year's work in the seventh grade subdivides itself into the 
following projects : 

I. The harvesting and general observation of the fall garden 
lead to the giving of two morning exercises in October. The first is 
organized to make a careful report to the school of the work done in 
the garden by each group and of the outcome of this work as a part of 
the harvest. This exercise is directly followed by another, given by 
the seventh grade, on the year's world crop reports. On the same day, 
the "County Fair" takes place, described in Year Boole, Vol. IV, p. 23. 

II. Clearing the vegetable and flower gardens for winter and 
for planting of spring garden. 

III. Planting of bulbs and perennials and covering for winter 
protection. Planting of bulbs for indoor forcing. • 

IV. A review and organization of science experiences of previous 
grades into a more orderly, complete body, using the laboratory to 
answer questions. 

V. Close observation and care of spring garden, and planting 
of summer and fall gardens. 

I. The Year's Crops. — Consideration of our garden crop natur- 
ally brings to mind such questions as, How much food do I eat in a 
day ? In a week ? In a year ? Can I picture concretely that amount ? 
In what proportion do the great staple products appear? How much 
food does my home use in a year? Our city? Is it possible to think, 
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in terms of bulk or measure of any kind, how much food the world 
needs? Who does all this work of production? Where are the great 
important staple crops produced, and why? 

The study of the contribution of the various countries to the 
world's food supply opens the field of problems involving the inter- 
relation of food production and climatic conditions. Definite ques- 
tions concerning air and water relations are brought up, which are 
answered in subsequent laboratory and classroom work. Geography 
also has a real significance here. The study of this question includes 
practically a review of the geography of the world. Climatic relations 
are constantly in evidence and numerous facts are mentioned as such 
without discussion of causes and relationships ; for example, barley and 
rye appear in the list of certain products of Russia and Germany. The 
reasons for this are mentioned but not fully discussed in this prelimi- 
nary work. The exact reasons are more fully set forth in the detailed 
study of climate, air, water, and soil made in the laboratory during 
the winter quarter. Mathematical geography arid the history of the 
development of geographic knowledge are topics studied in this con- 
nection. 

II. Fall Gardening. — The garden must be cleared before an 
early frost comes, so that our planting may be done. What shall we 
do first? If we clear it before the frost shows us what will be killed, 
how can we know what to pull up and what to leave ? Why do some 
plants die and others live through the long, hard winter? What are 
annuals, biennials, perennials? Are some plants annuals in some lati- 
tudes and perennials in others? Do some plants naturally require 
more time to grow up, to mature, just like some animals? Why? 
Does this difference in time show itself in the results accomplished by 
the plants ? What are herbaceous plants ? 

Shall the dead annuals be saved for covering or not? Would it 
be better to burn them for fertilizer ? If they are scattered about do 
the seeds sometimes self -sow? Are some plants troublesome in this 
way ? To clean the fences, we must pull off the annual vines. How can 
we tell them from the perennial climbers? How many of each do 
we have' on the school grounds? What does a plant gain by being a 
climber? Shall the soil be spaded or not? Shall fertilizer be added? 
What is the best fertilizer for bulbs ? For perennials ? 

Our school closes about the middle of June. What plants, that 
will surely blossom before school closes, shall we choose to make our 
garden beautiful for spring? 
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III. Fall Outdoor and Indoor Planting. — What bulbs and plants 
that blossom in the spring are planted in the fall ? What is a bulb ? 
What work does it do ? Does it do more than store food for the coming 
season? Does it form its flower before the winter comes, or in the 
spring? Can we, with the use of the magnifying-glass, see the flower 
in the bulb when it is cut open ? If it doesn't form its flower by fall, 
can it blossom in the spring? Why can we not use forced bulbs the 
second season? Why can some bulbs be forced in water in a few weeks 
and why do others need to be stored in a cold, dark place for several 

* months before forcing? How much work can bulbs do under the snow 
and ice in winter ? The root growth made in winter out of doors is 
always a great surprise, and so also is the rapid growth of leaves and 
blossoms made after bringing the bulb into the heated room. 

These observations lead to such questions as: Why do we have 
finer wild flowers some years than others? Does nature always suc- 
cessfully provide plants with protection against sudden changes in 
temperature or other irregularities in the weather? If not, what hap- 
pens? Are there evidences of such histories to be seen in the woods? 
Are some annuals or perennials good for house forcing? What kinds? 
Do we ever force bulbs or plants which naturally bloom late in 
summer? 

There are always questions which lead to the idea of the chemistry 
of growth. These are given such attention as may encourage further 
observation and which will clearly indicate the relation of chemistry 
to growth. 

Can we tell by looking at a plant or bulb how it should be trans- 
planted? Are there signs or marks of any kind to show how they were 
planted before ? Has the size of the bulb anything to do with the depth 
of planting ? What happens when the bulb is planted too deep ? What 
happens when it is planted too near the surface ? A few bulbs in the 
garden were found on top of the ground when the snow disappeared. 
How did they get there ? What pushed them out ? What can be done 
to aid a plant or bulb newly set out? What might hinder its growth 
or kill it ? What bulbs or plants can live through the winter without 
covering? With covering? Not at all? What makes good covering? 

Some time is spent on the study of plants, their history, the bulb 
industry and its place and magnitude in the work of the world. 

IV. Review and Organization of Science Experience With Lab- 
oratory Work. — The urgent questions arising from the garden proj- 
ect, together with a growing desire of the children to relate their vari- 
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oiis science experiences, require a simple organization of earlier work, 
and the addition of such experience and subject matter as a more ad- 
vanced attitude requires. This organization serves to widen their 
mental horizon and at the same time reveals new relationships. 

The children have had some first-hand contact with land forms, 
plant life, animal life, agriculture, horticulture, meteorology, as- 
tronomy, geography, physics, chemistry, and methematics in their ex- 
cursions, travels, and activities in and out of school. But the actual 
handling of laboratory apparatus, to ascertain facts and the reasons, 
for them, has not been very extensive. It is therefore important that 
the children should become better acquainted with the experimental 
method. The pertinent questions arising from the grade project offer 
excellent opportunities for this kind of study. 

The laboratory work is organized on the basis of the four great 
divisions : atmosphere, water, life, soil. These are of course all inter- 
related and are not taken up as units or in any formal order. 

It is not the purpose of this report to describe all the experiments 
given in the laboratory, but only to state enough of them to show that 
by means of experiments the children can solve many of the problems 
which confront them. 

(a) The Atmosphere. — The general topic of the atmosphere and 
the need of experiments in this field may be introduced by means of 
such questions as these: Do our senses always tell us the truth? 
Since we cannot see the atmosphere, does that prove there is none? 
How can we prove there is an atmosphere? The discussion leads the 
Child to the conclusion that the only way to find out is by means of 
experiment, and that the atmosphere is a fertile field for experimen- 
tation. The questions raised by the children offer many suggestions as 
to procedure. Of these, the following are typical : 

What is the atmosphere, and how do we know there is an atmo- 
sphere ? 

Experiment. — Show with a vacuum-pump what happens when air is ex- 
hausted from a square gallon can * 

Experiment. — Set up a mercury barometer. Weigh the column of mer- 
cury from the barometer. Measure the area of the end of the barometer- 
tube, and compute the weight of the column of mercury in a tube with an 
end area of one square inch. Find the pressure of the atmosphere as deter- 
mined by the average results of the experiment. 



*If no vacuum-pump is -available, pour a small amount of water in the can and 
boil for a few moments, until the steam has displaced the air. Then place an air-tight 
stopper in the can. As the steam condenses a partial vacuum is formed and the can 
will collapse. 
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Let each child keep the barometric readings and weather conditions for 
a period of time and plot a curve. Note conditions of weather on all points 
on the curve. Can any deduction be made as to the kind of weather which 
accompanies high and low barometer? In this connection weather-maps are 
studied. 

Of what does the air consist ? Is there much oxygen in the air ? 

Experiment. — The teacher may demonstrate the approximate amount of 
oxygen in the air. Invert a cylindrical jar over a piece of wood which is 
floating in water. Place a length of magnesium ribbon on the wood and 
ignite. Does the amount of air in the jar become smaller? What is the 
approximate amount of oxygen in the air. 

Is the air all oxygen? The other constituents of air are men- 
tioned. 

How pure is the air, and what are some of the impurities 
present? 

Experiment. — The teacher may show that the air is impure by drawing 
a stream of air through a funnel, over which there is stretched a cloth gauze 
and a layer of wet filter-paper. Which is more free from dust, city or 
country air? How does the lake breeze improve Chicago's air? 

In addition to the above properties of air, the following questions 
may be studied in like manner and a broader application made : Why 
does hot air rise ? What causes winds ? What are cyclones and tor- 
nadoes? What work does the wind do? A discussion of the latter 
question involves a trip to the sand-dunes and the lake shore. 

(6) Water. — The subject of water is naturally introduced 
through the garden project. The amount of water in the ground 
under varying conditions of temperature, soil porosity, and dryness of 
the atmosphere offers many interesting problems. The subject may 
be introduced by having the pupils recall the three forms of water. 
Such questions as these are asked: What is the difference between 
boiling and evaporation? Between water- vapor and steam? Why 
does the amount of water- vapor in the air vary ? What effect has this 
upon evaporation? 

These questions, together with those dealing with distillation and 
condensation, lead to a discussion of a number of problems such as: 
Why is rain fall heavier in certain places than in others, and why is 
the ocean salty? What becomes of rain-water? 

Experiment. — Let each child pour water on a box of clay and observe 
that some runs off as surface water, some becomes ground water, while some 
is evaporated. With silver nitrate test for hardness the water which seeps 
through. 
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Which kind of water accomplishes the most mechanical work? 
To answer this question, use is made of the sand-table or a stream out 
of doors. Discussion of work of running water naturally follows and 
the reason why river valleys and deltas are fertile is brought out. 

Other points to study about water are: Its chemical composi- 
tion; how the small capillary tubes in the soil make it possible for a 
plant to get water; atmospheric water, clouds, dew and snow. 

(c) Life. — In the garden the children come in contact with vari- 
ous aspects of plant and animal life, and begin to realize the wonder- 
ful adaptation of this life to its environment. The natural desire on 
the part of the children to know something about the life of the past 
and the change from past life forms to present ones, is the reason for 
making a brief study of prehistoric life. In this study the effect of 
changing environment upon life forms is emphasized. 

The purpose of this historical study is fourfold : First, to satisfy 
a curiosity about prehistoric life; second, to make museum* specimens 
intelligible ; third, to show development of life and the dependence of 
life upon environment ; fourth, to furnish a background for the work 
in the eighth grade. 

For these reasons an outline of the five eras of earth history, and 
the periods of the last three eras are given. Since the names are diffi- 
cult, the derivation and meaning of each are explained. 

1. Azoic (without life). — We speak of the azoic as a very long era, 
in which vulcanism was probably the dominant feature. We learn to recog- 
nize the most common igneous rocks ; such as lava, obsidian, granite, pumice, 
and ash. 

2. Archeozoic (dawn of life). — This era is spoken of as one of very 
long duration. Running water, the wind, and the other agencies were at 
work. The era stands out as one of the great folding and faulting, also 
as a period of some vulcanism. We learn to recognize specimens of gneiss, 
schist, slate, quartzite, shale, sandstone, limestone, and conglomerate. Under 
what conditions is each formed? What is a sedimentary rock? What is 
a metamorphic rock? What evidence of life is there in the archeozoic era? 

3. Paleozoic (very old life). — Under the paleozoic seven divisions are 
mentioned: Cambrian — named after an outcrop in Cambria, England; Ordi- 
vician, named after ancient tribe of Ordivicii in Wales; Silurian, named 
after ancient tribe Silurii, in Wales; Devonian, named after outcrop in 
Devonshire, England; Mississippian, conspicuous system of rocks in the 
Mississippi Valley; Pennsylvanian, the conspicuous system or rocks in Penn- 
sylvania; Permian, named from outcrop in Permia, Russia. 

4. Mesozoic (middle life). — Three divisions are given: Triassic, named 
.from the three formations which occur in Germany; Jurassic, from the out- 
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crops in the Jura mountains ; Cretaceous, from the chalk formation in Eng- 
land and Germany. 

This era is remembered as the era of saurians, or reptiles. We visit 
the Academy of Sciences and the Field Museum to see the skeletons and 
pictured restoration of the reptiles. On our book-shelves we keep many 
standard references and publications of various museums. From our ex- 
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cursions and references we learn something about the conditions in which 
the fossils are found and the probable conditions which caused the animals 
to be entombed and become fossilized. We review certain facts which lead 
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men to believe that they know something about the landscape of prehistoric 
times. The entire study is for the most part descriptive. 

To make clear the purpose of naming the periods under each era, it may 
be well to give an illustration. A certain fossil in the museum is labelled, 
Dinosaur — Triassic — Jurassic. The child at once tabulates the animal as 
having lived in the mesozoic era, which is late in the world's history, rather 
than that it is just "prehistoric." 

5. Cenozoic (recent life). — The divisions mentioned are: Eocene, Mio- 
cene, Pliocene, and Pleistocene. We speak of this as the era of mammals. 
In this connection we trace the development of the horse, as shown by 
fossils. We also note the apparent evolution of birds from reptiles. Em- 
phasis is placed on evolution and its connection with climate and physio- 
graphic conditions. 

This life-study culminates in a morning exercise on prehistoric 
life, or in a lecture by an authority on paleontology. 

In this study we make use of the information we gained when 
studying running water. We note how earth materials carried by the 
streams to lakes, oceans, and lowlands can there be deposited as sedi- 
ment; how this may be reworked by waves and winds, and then laid 
down in beds; how animals' remains may be imbedded in these sedi- 
ments, later to be fossilized ; how beds of Cambrian rocks may lie upon 
Archean and all the others above in order, or how they may easily be 
formed out of their regular order in the column ; how horizontal beds 
may be formed on upturned beds ; what the coal measures mean, how 
they may get out of the horizontal position, and what they tell us about 
prehistoric climate. 

These questions make necessary a brief study of folding and 
faulting as probably caused by shrinkage or tension of the earth's 
crust. 

We begin a brief examination of the United States Geological 
Survey folios, choosing those which are typical of the different regions 
in the United States. The children observe that the beds are practic- 
ally undisturbed in some regions and very much disturbed in others. 
A report of each region is made to the class by pupils who have been 
in thoge regions. For example a child who had visited in Texas re- 
ported the principal facts as she found them in the Uvalde Folio, 
Texas. 

The children are encouraged to study the folios of the regions 
where they plan to spend their summer vacations. A number of in- 
quiries have been made as to whether folios of the regions to which 
they are going are available. 
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much room do seeds need in a hotbed or cold-frame? Why does a 
toad usually come and stay in a hotbed? Shall we leave him there or 
try to keep him out? How do so many weeds get into the hotbed? Do 
some seeds survive in manure? Here a study of the seed industry is 
made. How can we test our seeds? How do farmers insure getting 
good, clean, clear seed? Why does it pay them to test their seeds? 

What is the condition of a plant taken from a hotbed? How do 
hotbed conditions compare with those out of doors? What can you 
do to prepare plants in the hotbed for transplanting out of doors? 
What can be done to aid plants in recovering from the shock of trans- 
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planting? What factors in transplanting cause the severest injuries 
to the plant? What must we know about plant habits to guide us in 
placing and spacing plants? How does speed of growth in a hotbed 
compare with speed in the open air ? How do conditions and appear- 
ance of plants change after transplanting? Why? Are there some 
which cannot stand transplanting at all? Why? Why do we find so 
many grubs near the surface when we transplant? Shall we leave them 
or destroy them ? What indications appear in the garden to warn us 
of plant injury by insects or birds ? Do insects and birds ever help 
plants? 

The bulbs planted in the fall blossom in April and May, when 
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the children watch enthusiastically for each blade and leaf as it pushes 
up through the scarcely thawed ground. The garden early becomes a 
beauty spot with its dainty crocuses, scillas, narcissi, daffodils, and 
jonquils. These give place to the gay tulips, bleeding-hearts, iris of 
many hues, peonies and other perennials which gladden the eye in the 
later spring days. 

By the end of May the spring garden is passed. The bulbs must 
be carefully dug up, spread in the sun to dry, labeled, and put away 
for the summer, to be planted again the next fall. 

Then come the spading and weeding of the beds preparatory to 
transplanting from the hotbeds and sowing in the open ground the 
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seeds of those plants which will blossom during the late summer and 
make the garden a .profusion of flowers in the fall when the children 
return to school. 

The children transplant from the hotbeds into the garden-beds, 
zinnias, petunias, scabiosa, asters, cosmos, marigolds, snapdragon, 
celosias, salvia, nasturtiums, bachelor buttons, poppies, and other late 
flowering plants, and border the beds with sweet alyssum, ageratum, 
dwarf nasturtium, etc. By the fences they plant moonflower, morning 
glories, Australian pea-vines, scarlet runner, and other trailing vines. 

The tender transplanted plants need careful daily watering until 
they are rooted. The beds must be weeded and all be in good order by 
the closing day of school. Through the summer months a few of the 
children who live in the neighborhood come occasionally to weed. The 
bulk of the summer work must, however, be left to the janitors. 
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So, by means of careful selection and planting, and good grow- 
ing weather, one can have in the school garden a succession of beautiful 
flowers, from the early snowdrops and crocuses which come with the 
melting of the snow to the late flowering cosmos, hardy chrysanthe- 
mums, asters and zinnias, which brave the first frosts and earliest fly- 
ing snows of autumn. 

SEVENTH GRADE REFERENCE LIST 

Rocks, Rock- Weathering, and Soils, G. P. Merrill (Macmillan) 

Geology; Physical and Historical, H. F. Clelland (American Book Co.) 

Volcanoes of North America, I. C. Russell (Macmillan) 

Sea and Land, H. S. Shaler (Scribner) 

Physiography, R. D. Salisbury (Holt) 

Text Book of Botany, J. M. Coulter (Appleton) 

Extinct Animals, E. R. Lenkester (Holt) 

An Introduction to Geology, W. B. Scott (Macmillan) 

Animals of the Past, F. A. Lucas. . (American Museum of Natural History) 

Rivers of North America, I. C. Russell (Putnam) 

Historical Geology. Chamberlain and Salishury 

Boys' Book of Model Aeroplanes, Collins (Century) 

Elementary Physical Geography, W. M. Davis (Ginn) 

Aspects of the Earth, H. S. Shaler '. (Scribner) 

Nature Study, W. S. Jackman (Holt) 

The Log of the Sun, C. W. Beebe (Holt) 

General Science, Caldwell and Eikenberry (Ginn) 

Inventors at Work, George lies (Doubleday) 

Elementary Physics and Chemistry Texts. 
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In these days of blood and iron, the man who talks of matters he 
knows nothing of is doubly intolerable. One listens eagerly to the 
laundress' mother, who was a peasant on one of the Kaiser's estates 
and knows well the service America has done for the immigrant from 
Germany; but one turns with weariness and disgust from the second- 
hand opinions of one's acquaintance and one's newspaper about the 
conduct of the war, the diplomacy of our Department of State, or the 
future of Eussia. If one were but privileged to be as rude as he 
feels, what a deal of weariness he might avoid in ordinary conver- 
sation. Instead of permitting the chance-met acquaintance to emulate 
the loungers in the village post-office, settling the affairs of the world 
while they wait for the late train, one could say, "What do you read ?" 
"I read," says he, "The Chicago Tribune, The New Republic, The 
Literary Digest, The Public, and The Atlantic Monthly/' "Very 
well, then I know what you think. Is there any subject that you 
really know something about from first-hand experience? If you 
must talk, talk about that." 

To afford opportunity for first-hand experience, to make plain 
how essential it is to observe and handle material, if one is to draw 
conclusions on material matters, is the function of the teaching of 
science from the teacher's point of view. There is no contention here 
that first-hand opinions in the realms of taste and of intellect are or 
are not superior in value; the writer wishes to submit that in any 
realm there is a difference in quality between the knowledge gained 
by one's own deduction and the knowledge gained by assent to author- 
ity. I believe that giving children much of this kind of opportunity 
makes citizens fit for democracy and capable of understanding and 
supporting it; while long training of the other sort makes a servile 
people, fit only to step into the gutter when authority in uniform 
clanks by. The teacher's endeavor, when choosing science work for 
the grade, should therefore be to present actual material and train 
children to draw independent conclusions. 

The outline of the eighth-grade science work will show what 
material we present to the children. This material, we believe, has 
significance at their stage of development, and will, we hope, set their 
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minds actively to work. Most important, from our point of view, is 
the landscape of the Chicago area. In a former number of the Year 
Book, I have written at some length on the attitude of mind which 
physiography teachers believe develops from rich experience in read- 
ing landscape. (Year Booh, Vol. IV., p. 56.) I need not repeat these 
opinions. Science teachers are agreed upon them. But I should like 
to speak of three factors which greatly aid the teacher in the science 
work in this grade. First of these is the mental attitude of the chil- 
dren. The outlines of the lower grades show that our children come 
to the eighth grade with a store of invaluable outdoor experience. 
They evince a gratifying bent for finding out reasons for themselves, 
calculated to make the teaching of physiography in this grade seem 
more like pointing them the way where, by due effort, they may ap- 
pease their appetites, than like setting them an ungrateful task. To 
the class the work, beginning as it does with the making of a topo- 
graphic map in the field and the reading and interpretation of topo- 
graphic maps in preparation for field excursions, seems entirely new. 
But from every pupil entering our eighth grade from other schools, 
we have the wondering complaint that the others do this work better, 
because the complainant has "never had it before." What he sees 
his classmates in possession of is not knowledge of the topographic 
map, but a mental attitude. Their experience throughout their school 
life, in handling actual material, manifests itself in their eager relish 
of a novel task, before which the new pupil is more or less aghast. 
John's letter, a part of which follows, I insert, because it typifies 
this joy in working out a thing for oneself, which we believe we see 
in the children as a result of this year's science work. The letter 
was written two years after John felt the grade, after a summer 
spent in Massachusetts. 



"I certainly appreciate your work in geology, physiography, etc. It 
enabled me to skip the physiography course at Lane, and has made every 
rock, ridge, or pond more interesting. This week I have been reading 
'The Geology of Essex County/ by John Sears, of the Peabody Museum. As 
the book says, it covers every one-sixth of a square mile, first east to west, 
then west to east, north to south, south to north, northwest to southeast, 
etc., in great detail. With the book, and a large topographic map, with the 
rocks at surface colored, together with auto rides through the county, I 
got a pretty good idea of things, although I did get tangled up where 
the quartz-hornblende-diorite was cutting dikes in the hornblende-epidote- 
gneiss. From what I could make out, the county has first the pre-Cambrian 
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sedimentary rocks, which were bumped up into mountains two miles high 
by the intruding lava; that this lava was cut by more lava; that there were 
mountains cut by dikes, dikes by veins; that there was layer after layer of 
volcanic rock; that the land sank, the ocean covered it and formed thin 
sediments; that beaches were formed, now high and dry miles in- 
land; then the land rose and the glacier came down from the north; 
scratches, drumlins, eskers, kames, were formed; and now the land is 
sinking. Trees may be seen far under water, and islands are smaller every 
day (more or less). The rivers are all drowned valleys, up which the tide 
runs. The book was a good deal too deep for me, but by reading 75% I 
understood 15% and will remember 5%. I wish I could find a book like 
that about every region I visit." 

* * * 

"Finding a book like that about every region one visits" is un- 
fortunately not possible. But John's letter makes one hope that the 
year's work results in a belief in a changing landscape; an under- 
standing of how land surfaces, by their materials, show their his- 
tory, sea-bottom origin, emergence, submergence, etc. ; and a power 
of first-hand observation and deduction. If it does so result, find- 
ing books is a secondary matter. 

Some books, however, are needed through the year, and the 
second of the special aids to the teacher of eighth-grade science is 
the form of textbook we are working out. Of course, our primary 
text is the natural landscape. But during the winter this book is 
closed. A formal textbook is calculated to defeat the very purpose 
of the study, to substitute authority for original deduction. One 
wants to give the child the answer when he is eager with the ques- 
tion. The textbook answers questions before they are asked. The 
good teacher, of course, can conquer any difficulty, but the difficulty 
inherent in the use of a physiography textbook is so great that the 
writer has for some years tried to conquer it by avoiding it, by using 
no textbook whatever. The evil consequent upon this heroic remedy 
is obvious. The pupil has not material for reference and review such 
as he likes to have. Supplementary reading of great value is afforded 
by the Illinois State Geological Survey, especially Bulletins 7 and 11. 
We study about a hundred pages of these books with much profit. 
They can be used by a pupil to test the correctness of his conclusions, 
and are in so far good. But we are compiling a loose-leaf textbook, 
still far from complete, which will, we believe, have all the virtues 
and none of the vices of the regular textbook. Most of our lessons are 
reprints from the government survey papers, on representative areas. 
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When pupils have studied the topographic map of Donaldsonville, 
Mississippi, and have drawn a profile, and most of them are clear in 
their own minds that a river of this type flowing above the surround- 
ing land is impossible, and that the government surveyors are having 
a joke at their expense, a lesson on the natural levees of the lower 
Mississippi is seized upon with avidity. The like is true after a 
study of the drumlins of Sun Prairie, or other interesting areas. 
Other sheets are mineralogy tables, or review lessons on the origin 
of common rocks. The sheets fit the children's portfolios, and are 
interspersed with their own maps, papers, and diagrams. 

Mention of the children's portfolios recalls the third factor in 
making this teaching most agreeable to the teacher. It is the custom 
in our school for every child to keep all of his papers for the year in 
portfolios. It is also the custom for the teacher, each year, to make 
a portfolio of representative papers from each child. These papers 
are primarily for a record of the child's work, but they serve also as 
an inspiring source of information and interest for later classes. 
More than one pupil, trying to work out the meaning of the oolumniar 
section of Chicago, has been assisted by Marcel's explanation of the 
underlying works which he entitled Story of the Underworld. Ted 
left us some highly colored diagrams of an imaginary region in which 
every kind of rock appears, including a fabulously rich gold mine, 
occupying the lava-filled gravel-bed of an ancient river. He wrote a 
clear account of how all these phenomena, came about, which has con- 
tributed materially to some boys' growing conception of Nature's slow, 
irresistible, impressive forces. Every paper contributed to the teach- 
er's portfolio may be needed by some later class and merits propor- 
tionately earnest effort. 

Besides these papers, we have such things as a series of large 
drawings of faults, copied from various government folios, and other 
diagrams. Last year's class made us a plaster model of Niagara Falls. 
The horizontal scale is about an inch to the mile, and the vertical 
scale about 10 times as great. When it was first brought upstairs this 
year, the class gathered close around it before school and plied the 
teacher with questions. They read the printed sheets about the region 
with the greatest eagerness, walking up constantly to the model to 
clarify some point about the glacier-filled course at St. David's, the 
old lake-bottom below Lewiston, Goat Island, the Gorge. Then they 
attempted to make a topographical map from the model. They had 
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already, at the very beginning of the year, surveyed a hill in Lincoln 
Park, and made a topographic map of it. They had used govern- 
ment contour-maps occasionally, drawing cross-sections, and inter- 
preting the symbols ; but the baffling difficulty of this task of making 
such a map from the Niagara model was illuminating to the teacher, 
who had thought that that part of the subject had been thoroughly 
taught. If the cast had rendered no other service than to show the 
teacher how she had overestimated her success in a piece of teaching, 
it would have been worth the labor spent upon it. 

We found this model very useful also when we were trying to 
work out the topography of the Western Front. This study was based 
on Prof. Douglas Johnson's most interesting book, Topography and 
Strategy of the Oreat War. We made a large copy of his map of the 
Paris basin, and as soon as the class saw "the natural defences of 
Paris" and realized the topographical reasons for Germany's advance 
through the flat country of Belgium and Prance, they worked with 
keen intelligence upon a possible explanation of these five escarpments 
and the water-gaps through which all traffic to Paris must pass. The 
most difficult part of the reasoning in regard to a rising area of 
tipped strata comes, as physiography teachers know, when the pupil 
has to image the static condition of the upper course of a river dur- 
ing the period when the river is slowly sawing its way through a band 
of hard rock. The children's eagerness to understand anything con- 
nected with the war helped them over this difficulty, but they were 
also materially helped by study on the Niagara model of the area 
above the falls. Plainly, this part of the river is temporarily at base 
level. The class gave a morning exercise on the Topography of the 
Western Front, a stenographic report of which I insert here : 

MORNING EXERCISE— THE WESTERN FRONT 

Wednesday, April 10, 1918. * 

Alexis. Not only are we, and the peoples of twenty-three other nations 
doing all that is within our power to help the great ideal of democracy, but 
the sea, a million years ago, when it lapped its distant shores, rocking over 
what is today France, was bending its mighty power towards helping democ- 
racy. The enormous pressure that folded and contorted the rock, the 
majestic rivers that carved the land, all had their share in the great battle 
between autocracy and democracy. The reasons for this are to be told in 
what follows. Had it not been for the great resistance given by the 
Belgians at Liege, and' the way in which the rocks lie in Northern Franct, 
the Germans would probably be in possession today of entire Europe, 
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You arc now asked to come to a meeting of French generals, who will 
consult each other as to which way the enemy will be most likely to make 
its attack. 

(Group of boys enter and seat themselves about a table, with a teleg- 
rapher at a desk near-by.) 

First General (Charles). We are on the verge of war, and we have 
come to discuss how the enemy can get into Paris — how they will first 
advance on Paris. What is your view, general? 

Second General (Preston). I think that a very probable way for the 
Germans to attack Paris would be through the second escarpment at Toul. 
They would do this, because their object is to take Paris as quickly as 
possible, before any. other country can come to the aid of France. In 
order to do this, they will, of course, take the shortest route to Paris, 
which is through Toul, the distance being only 170 miles from there to 
Paris. Besides being the shortest route to Paris, Toul is also a very 
important railroad center, and it would be very easy to transport troops 
through Toul by the railways. Since the Franco-Prussian war, Germany 
has owned the city of Metz, and if she can capture the city of Nancy 
she will have two direct, lines of march through Toul, so I do not believe 
the Germans would have a very hard time getting to Paris by this route. 

Third General (Carter). As you say, it is only 17Q miles to Paris from 
Mtetz. But even so, I do not think that the Germans would take this route. 
The reason for my saying this is that the fortifications around Nancy 
are very strong; it would mean a great loss of life if they should try to 
storm these fortifications. But instead, I think they would come up the 
Meuse river and attack Namur, and from there proceed up the river, even 
though the country is rough and difficult. When they come to Toul, they 
would have to come through Nancy, and the plan I am expecting would 
save them taking these two escarpments and they would be much nearer 
Paris. From the river Meuse they would then proceed to Paris by cap- 
turing Verdun. 

Fourth General (Walter). I do not agree with you in this, General. In 
coming up the Meuse, the Germans would be going through Belgian ter- 
ritory. Therefore, if they are going to violate Belgium, instead of going 
by way of the steep escarpments, which are hard to. ascend and very 
strongly fortified, they will cut across the southern end of Belgium, going 
around the northern end of the escarpments, which will bring them down 
in front of Paris. They will in this way go up the Meuse river only as 
far as Namur; they will plan to cut off the French army by surrounding 
it on all sides. In the meantime, they will try to send another army up 
through the northern part of Belgium and France and capture the seaports. 
This would not only enable them to have a good range on England, but 
also to keep other armies and supplies from coming by sea to help France 
or Belgium. After the French army is surrounded, it would be an easy 
task to capture Paris, so I think such places as Namur and Liege should 
be most carefully watched and the Belgians reinforced strongly if necessary. 

First General (Charles). It is altogether improbable that they would do 
this, because I do not think there is a nation so low that it would risk its 
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standing in the world for a small military advantage. If they did go 
through Belgium, that would bring England into the war, and perhaps even 
America. And as for having them go through Belgium to the coast, it is 
impossible, as it is marshy and swampy in that region and heavy guns 
could not go through. Another reason is that a small army in Belgium 
could hold Germany for at least three days, so that England could get 
her forces together and stop the drive. But just the same, I would advise 
having strong forces at Nancy, Verdun, Liege, and Toul. 

(The instrument on the desk ticks a message, and the operator hands 
a telegram to the general.) 

General Gentlemen: Germany has thrown away her honor and has 
declared war. They are coming through Belgium and are storming Liege. 

(Exit generals to the defence of France.) 

(Group of children on stage answering questions put by Edward.) 

Edward. We are all interested, since the United States declared war 
on Germany, in the army and navy, perhaps more interested in the army 
and navy than in anything else. We are going to try to show you by 
twelve questions what the officers have to learn before they go over to 
France of the topography of the Paris basin, and we are going to show 
you how we think the Paris basin was formed. I will put the questions. 
You are to suppose that the pupils answering themi are men in the Officers' 
Training camp. 

First Question. — Imagine a rock surface covered through long ages by 
a shallow sea. Imagine changes in the temperature, depth, stillness of the 
water, and character of the incoming rivers. 

William. Sedimentary rock would be formed, and the change of tem- 
perature would prevent or make coral. A rushing river coming into the 
sea would make conglomerate; the slower rivers coming in would make 
sandstone; and the very slow rivers coming into a shallow sea will bring 
down clay and lay it in the sea bottom, and make shale. 

Second Question. — Imagine earth shrinkage, causing violent faulting and 
contortion of the rock, and imagine emergence of the rock in the east and 
gentle bowing to the west 

John. In case of rock contortion and gentle bowing in the west, a 
portion of the rock will project above the surface of the sea, and the 
softer rocks will be washed away by the rain water. 

Third Question. — Imagine recession of the sea from the entire area. 
What would be the first cause of change? 

Ruth. After the sea recedes, the rivers, will be the first cause of change. 
' Fourth Question. — How long will these rivers work ? 

Barbara. The rivers will work until they cut down to the base-level. 

Fifth Question. — What will be the character of the rivers at the close of 
this period? 

Ruth. At the close of this period the rivers will be old; they will 
be slow and meandering. 

Sixth Question.— Imagine a slow uplifting of the entire area. What will 
happen at the mouths of the rivers? 

John. At the mouths of the rivers falls will be formed. 
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Seventh Question. — Where will the rapid cutting be checked, and for 
how long? 

Margaretta. The rapid cutting will be checked when the falls reach a 
hard layer of rock, and then a slow cutting will continue until the falls have 
again reached a softer layer of rock when the cutting will be much swifter. 

Eighth Question. — What will happen, meanwhile, below this point? 

Ruth. Below this point, the rivers and their tributaries will have been 
cutting the surface down to the base-level. 

Ninth Question. — What will be happening above this point? 

Barbara. Nothing will be happening above this point, because the cut- 
ting is checked, and the rivers can only meander in their beds. 

Tenth Question. — What will happen above the hard rock as soon as the 
river has sawed through and made a gap? * 

John. As soon as the river cuts a narrow gorge through the hard rock 
and hits the soft rock, it will cut much faster. It will meander around in 
this soft rock and tributaries will form and will cut away all the soft rock, 
until it has the same level as the river-bed as it cuts through the hard rock. 
In other words, it will hollow the entire area of soft rock out, leaving the 
hard rock as a great plateau. Then it will cut through the next' layer of 
hard rock and repeat the action. That is, it will make a cliff, or escarpment. 

Edward. This is what we meant when we said, "A million years ago 
the sea was working for the ideal of democracy." These escarpments 
have played a great part in checking some of the great German drives. 
At Verdun the escarpment near there probably did as much as the French 
army to stop the German drive. The topography of the land around Verdun 
will be explained a little later. 

Elizabeth. The western front today starts in the northern part of 
Belgium, at Ypres, and goes straight south at the east of Lille, and then 
straight on down west of Amiens. Then it goes straight east to Verdun. 
It has been very hard for the German troops to take these escarpments, 
because the English artillery can mow them down before they can make 
any headway. They were able to get Lille because the hills were not so 
steep up there and they got up the escarpment before they were beaten 
back. 

Caroline. One of the largest battles of the war was Verdun, and 
happened in 1916. The country around Verdun is a network of hills and 
valleys, very similar to the north shore of the Chicago area except on a large 
scale. 

The Germans attacked three different times. First over the escarpment 
on the west of the Moevre. This attack was a failure, because the French 
had felt that it was necessary to command the hills surrounding Verdun 
instead of the city itself, and Moevre valley was heavily fortified. The 
Germans could only take certain cement government roads, and consequently, 
since the French had guarded the positions, the Germans could not move 
without heavy losses. For this reason this swampy area is called the blood- 
soaked, plain of the Moevre. 

Another way the net work of ravines and ridges helped the French 
was in the second attack, when the Germans tried to go over the escarp- 
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ment and cross the Meuse river. We do not know much about this, 
except that it also was a failure. 

The third attempt, the Germans tried to go up the river to Verdun and 
capture it in that way, but this also was unsuccessful. 

The reason that the Germans wanted Verdun was not only because of 
the military advantages, but also for the prestige, because they felt that if 
they were successful in this battle the war would be practically over, and 
they wanted the neutral countries, of which there were a great many (our 
own among the number), to come in and side with them. This battle 
shows how the topography helped the French, as it has in almost every 
large battle that has been fought. 




TOPOGRAPHIC MAP OF HILL IN LINCOLN PARK 
(Contour intervals 2 ft.; scale, 20 ft. to 1 in.) 



From this year's portfolio, I take Margaretta's paper on The 
Making of a Topographic Map, which will, I hope be clear to suc- 
ceeding classes. Before we mapped the hill, we had found the 
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SETTING THE PLANE TABLE 



elevation of its highest part by measuring up from the lake, datum 
581. „ „ „ 

Now that we have the height of the hill, we are ready to work from 
it to find the elevation of various points, in order to make a topographic 
map. The instruments we use are as follows: The plane-table, which was 
made by some high-school boys, and consists of a drawing-board screwed 
to a tripod ; a level, like a carpenter's level, with sights on it, so that another 
object of the same height may be sighted by looking through the hole in 
the first sight and moving the object until it is on the same level; a chain 
or tape about fifty feet long; a ruler; a pole, which is about six feet high, 
painted in red and white stripes, so that it can be well seen; a plumb-line; a 
compass; a paper and pencil. 

We tack a sheet of paper to the plane-table, set our table up a short 
distance down the hill, level it and orient it. To level the table, we put 
the level on top of the drawing-board, and move the legs of the tripod in 
and out until the bubble of the level is in the middle. Then the level is 
placed at right angles to its former position and the table leveled in that 
direction also. To orient the table, a compass is laid on the corner the 
first time the table is set up, and a line is drawn north and south. Every 
time the table is set up thereafter, the compass is set on it and the table 
is turned so that this line still runs north and south. We worked in groups 
of about five children each, so that every one could have a chance to see 
and to work. 

Now that our table is set up, we are ready to take the back sight. 
We put our pole on the bench-mark, the top of the hill. We look through 
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the sights on the level, and the girl at the pole moves her hand up and 
down until it can be seen on the thread of the second sight. The distance 
of the hand from the ground is then measured and if it is one foot, we 
know that the elevation of the sight is 618.5 feet, because our bench-mark 
is 617.5 and the sight is level with the spot on the pole, whicjh is ot|e i foot 
higher. If when we drop our plumb-line we find that the. .drawing-board 
is three feet from the ground, and the thickness of the boi&J$. a&d the level 
up to the sight is six inches,- we know that the elevaiaoft of the point 
where the plane-table stands is 3.5 feet lower than the sigh!, or H&J5 feet. 
In order that we may put the dot on our paper, corresponding to this 
point, we must measure the distance and mark it to scale. We find the 
distance to be 30 feet. We use a scale of 20 feet to the inch. Qur dot 
will therefore be V/* inches away from the dot which represen^i}|Bii-top of 
the hill. We put our ruler on the paper so that it points from the dot 
representing the bench-mark directly, at the pole. Then the new dot. is 
made, 1.5 inches from the bench-mark, and marked with its elevation 615 
feet. We can now move our pole. Our next observations are easier, 
because we' find the elevation of the spots where the pole stands instead of 
the spot where the plumb-line falls. We can move our pole and make 
many dots before we move the plane-table. 

The groups all go in different directions, and after they have all 
covered their sections with dots, the papers are laid together with their 
center dots together, and the north and south lines parallel. Then, by 
means of transfer-paper, the dots are all transferred to one sheet. 

Now that we have the dots all on one sheet, we are ready to draw 
the contour-lines. As the top of the hill is 617 feet and our contour interval 
is 2 feet, our first contour would be at 615 feet. If there are any dots at 
that elevation, we draw the line- ihrough them. We draw it fyalf- way be- 
tween the 616-foot dot and the 614-foot dot, and two-thirds of the way* 
between a 617-foot dot and a 614-foot dot. In this way we draw our 
contours every 2 feet. Any one can see from this map A th£ shape and size 
of this hill and which slopes were ste'ep and which gentle. f 



These are war times. Teachers now more than ever may be 
thankful if their curriculum is elastic. Every subject — history, liter- 
ature, music, mathematics — has a fresh appeal for pupils in the lurid 
light of the world war, and physiography not the least. Eiver piracy 
caused the great Toul gap ; the incised meanders of the Aisne cost the 
British army countless lives ; the Moevre is blood-soaked on account 
of its impermeable clay ; the Verdun region is like our North Shore ; 
the map of the Champagne Front shows a bewildering mass of topo- 
graphic detail, every line of which may have life and death sig- 
nificance. Boys and girls want to know everything about the war. 
The subjoined outline does not indicate the new emphasis that the 
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MEASURING THE ANGLE OF THE ANTICLINE AT THORNE CREEK 
(Here we saw also a terraced river valley, showing a drop from the former base level) 




MODELING A RIVER VALLEY IN THE SAND OF THE PLAYGROUND 

(The model is to make clear three ways in which the Hat of a Hood plain grows, and two 

ways in which a meandering river changes its course. This outdoor modeling has 

proved itself very useful in clearing up children's images) 



war gives to Physiography teaching. But it is an axiom of teaching 
that any subject should be approached through the children's inter- 
ests. Their deep interest in the war must be used to obviate the 
jingoism, the hysteria, the poison of hatred that saddens their elders, 
by giving new images, new material for judging, increased power. 
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TOPICAL OUTLINE OF EIGHTH-GEADE SCIENCE m 

(a) "Landscape Reading in the Chicago Area. — Excursions to Win- 
netka, Sag, Cragin and Galewood, Thorn Creek, end of Rose Hill bar, 
Summit, Worth. (Year Book, Vol. IV, p. 56.) 

(b) Making of a Topographic Map of a Hill in Lincoln Park. (See 
Margaretta's paper). 

(c) Study from the Topographic Maps. — About a dozen typical areas 
are studied, using the loose-leaf text to verify conclusions and correct 
mistakes. 

(d) Use of Areal, Structural and Sectional Maps. 

(e) Origin and Descent of Rocks. — Igneous rock and origin of the 
earth. Sedimentary rock and its origin from igneous rock. Mantle rock, 
mineral veins, organic rock. Metamorphic rock and earth-folding. 

(f) Detailed Studies. — Disintegration, transportation, deposition, solu- 
tion, precipitation, cementation, crystallization, and the part of each in 
rock-making. 

(g) Work of Waves, Flowing Water, Winds, General Weathering, Vul- 
canism, Earthquakes, Diastrophism. 

(h) Physical Properties of Minerals. — Hardness, luster, tenacity, 
structure. 

(i) Specific Gravity. 

(j) The Nature of the Hypothesis. 

Note. — The work varies from year to year. The seventh-grade science 
plan is new this year and the incoming class will have covered topic (e) 
and thereby gained time for more advanced work in eighth grade. 




SCIENCE IN THE HIGH SCHOOL 



High-school science is at present in a marked state of flux and 
change. The need for reorganization is generally felt, though the 
character of the reorganization which shall bring about the desired 
residts is by no means clear. The number of sciences offered to high- 
school pupils has greatly increased, but as yet little sequence or logical 
development from one course to another has been developed. There 
is wide divergence in the selection of subject matter, and in the 
methods of its presentation. Reorganization is also taking place within 
each of the individual science courses, in the effort to secure a better 
selection of subject matter and more efficient methods of teaching. 
For this reason, a brief statement of the aims and purposes of the 
high-school science courses, as taught in this school, and also of the 
principles governing the selection of material and methods of presenta- 
tion, is in order. 

AIMS AND PUKPOSES OP HIGH-SCHOOL SCIENCE 

1. Science courses aim to give the pupil an intelligent under- 
standing of the significance and importance of science to our modern 
life. The success of democracy depends upon the intelligence, insight, 
and social responsibility of all its citizens. Science instruction is in- 
dispensable to breadth of view and the intelligent discharge of the 
duties and responsibilities of citizenship. 

2. The courses in science should develop specific interests, habits, 
and abilities. Modern psychologists have seriously called into question 
the possibility of training those general abilities called powers ot 
observation, interpretation, discrimination, deduction, imagination, 
etc., as such, but the high-school science courses do call for the ex- 
ercise of specific powers of observation, for specific habits of industry 
and accuracy, and for skill in manipulation of a particular sort. It 
is a vital characteristic of good science instruction that it should 
stimulate the pupil to more direct and purposeful activity and to a 
higher realization of his own powers and abilities and the pleasure 
and profit to be found in their exercise and development. The char- 
acter of science material, its immediate bearing on the common things 
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of every-day life, gives to science study an unusual opportunity to 
develop the power of initiative and independent thought. This is the 
highest of educational aims, for it is only by the increments of per- 
sonal achievement that society advances. 

3. Science study should supply a fund of information, useful, 
practical and of immediate service in home and daily life. This 
knowledge should be of direct assistance to the pupil in enabling him 
to select more intelligently and surely future vocations or courses of 
study, and to adjust himself more easily and wisely to new situations. 
By useful information is not meant that which is immediately useful 
only, or practical in a narrow sense, but all that which makes for a 
better understanding of the conditions, institutions, and demands of 
modern life. 

Science study also opens the door to many useful and pleasure- 
able avocations. Thus it provides for the intelligent and profitable 
use of leisure time. 

4. Science study possesses especial value, by reason of the ex- 
perimental work which gives the pupil a varied contact with actual 
.materials of many kinds. This active sort of experience is in marked 
contrast with the sort obtained from books, diagrams, maps, and other 
symbolic materials, so prominent in most subjects of study. 

5. Science study possesses cultural, esthetic, and moral values. 
A false dualism would classify the subjects of the curriculum as 
esthetic and cultural on the one hand, and practical and materialistic 
on the other. On the contrary, all subjects are cultural to the degrefe 
in which they develop appreciation, and all are esthetic to the degree 
in which they open the eyes to the perception of new beauty and in- 
crease the power to enjoy the wonders of the world in which 
we live. Science study, properly conducted, develops an appreciation 
of the inner meanings and connections of things and the interrelation 
of facts and phenomena, an appreciation of the service of science to 
the life and civilization of our time, an appreciation of the slow, 
painstaking efforts and tremendous toil with which scientific progress 
has been accomplished, and an appreciation of the privileges, duties, 
and responsibilities which living in this age of science involves. The 
natural sciences, especially, since they deal directly with nature, 
should open the eyes of the pupil to the beauty and wonders of nature 
and the divine economy which has shaped and fashioned it all. Thew 
cultural and esthetic values of science relate directly to moral values 
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and are the bases of moral concepts and the well-springs of moral 
action, in the building up of individual character and the refinement 
of individual ideals. 

PRINCIPLES CONTROLLING THE SELECTION OF MATE- 
RIAL AND METHODS OF PRESENTATION 

The most notable innovation in high-school science teaching in 
recent years has been the introduction of the project-problem method. 
As has been pointed out in the preceding sections of this course of 
study, the questions, problems, and activities of the child have been 
taken as the basis for all the science work of the school. This is sub- 
stantially what is meant .by the project-problem method of teaching 
science, and as such it has been the method for the science work of the 
school from its foundation. In the pages which follow, the attempt 
is made to show clearly how this method has been worked out. 

The adoption of this general method as a basis for high-school 
science involves a considerable modification of the methods usually 
followed. The assignment of lessons can no longer be made, as the 
"next chapter" or "the next ten pages." Instead, the assignments 
must be made on the basis of questions or problems which appeal to 
the pupil as worth knowing. This conception of the worth-whileness 
of the work is the motive which secures more purposeful and more 
efficient study, a more interested participation in recitations and class 
discussion, a clearer understanding of the laboratory work as an in- 
tegral part of the work of the course, and one of the chief means for 
answering the questions and problems under consideration. 

Teaching science by this method requires adequate library facil- 
ities, including several copies of each of the standard textbooks, cur- 
rent scientific magazines of a non-technical sort, many reference books 
and articles on special subjects, written in a style calculated to appeal 
to the adolescent mind. Assignments should be made to all these 
sources of information, where the answers to the questions and prob- 
lems selected for study can be found. This method requires a large 
measure of co-operation between pupil and teacher, and recitations 
which are truly socialized, because the pupils are really contributing 
towards the solution of problems common to all. 

From an ideal standpoint, pupils should take the initiative in 
raising questions and problems, and in directing their own study and 
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investigation. It has been the experience of the writer, however, that 
the pupils are unable to initiate at the outset very many of the prob- 
lems and projects which belong in the more advanced courses in the 
high school. Their interest has first to be aroused, the subject opened 
up, and the necessary impetus given to make the class realize its value 
to themselves. This can be done by the wise use of demonstration 
experiments, by emphasizing the relation of the. work to community 
needs, school and home activities, local industries, and commercial 
applications. The service of members of the class, in securing useful 
material for experiments, in collecting special information for class 
use, in reporting on special topics or additional experiments, assists 
in securing this vital element of co-operation of teacher and class. 

The general condition of unrest and the search for a better or- 
ganization of the science work has been reflected to some degree in 
our own high school. Courses in physiology, physiography, biology, 
botany, and general science, have all had a temporary place in our 
curriculum, and then have been discarded, so that for the present 
year we are oflEering domestic science, physics, chemistry, and a brief 
course in hygiene. The other science courses have hardly had an 
adequate opportunity to prove their worth, for the lack of laboratory 
facilities and room for necessary equipment has handicapped these 
courses. This reduced number of science subjects is partly offset by 
the fact that both physics and chemistry are taken by a very large 
majority in every class, while one of the two is required of every pupil. 
Further, the science work which has been given in the elementary 
school has furnished a background of experience which has made it 
possible for pupils to pass into the high-school science courses with- 
out the difficulties which usually attend the transition from grades 
to high school. The lack of a course in biology is a serious deficiency 
in our high-school science course, but one which it is difficult to cor- 
rect until enlarged facilities make it possible to undertake it upon 
the proper basis. 



HYGIENE 



The following course in hygiene has been given the past few 
years by the directors of physical education to the freshmen class of 
the high school, the boys and girls being in separate groups. 

The study of hygiene must have for its basis some knowledge of 
the structure and function of the body and its organs, hence enough 
anatomy and physiology to make the subject intelligible must be in- 
cluded. 

Much of the course as here outlined is quite elementary in char- 
acter ; it could, and in my judgment should be given in the elementary 
school, beginning perhaps in the fifth or sixth grades, or even earlier, 
where the awakening curiosity about the body, its functions and care 
would supply a direct motive for this study. There is no good reason 
for postponing this study until the high school is reached, and there 
. are many good reasons for beginning it earlier. First, the fact that 
personal habits are more easily , and permanently fixed during the 
plastic years of younger childhood. If study of the care of the body is 
to result in setting up sound habits of hygienic living and right ideals 
of physical fitness, it would seem wise to make children intelligent 
along these lines before wrong or careless habits are fixed, and when 
it is easier to implant good habits. Secondly, it is in the earlier grades 
that there is normal curiosity and genuine interest in the body, and 
children have many questions which should be answered carefully, 
wisely, and definitely. 

Children of the earlier grades can quite easily grasp the laws 
which underlie the structure and care of the teeth, the main facts of 
digestion, the choice of foods and the hygiene of eating; the reasons 
for cleanliness, the value of exercise and its effects upon every part 
of the body. 

The seventh and eighth grades can understand the main facts of 
the structure and care of the respiratory and circulatory organs, the 
care of eyes and ears, the caus.e and treatment of common colds, the 
seasonal changes of clothing, etc. 

It is in these grammar grades that the majority of the girls ma- 
ture and the boys enter their pubescent period, hence it would seem 
that this is the place to give to boys and girls, in separate groups, care- 
ful instruction in the meaning of the new functions which now develop, 
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bo that they may understand the physical changes and new emotions 
which now manifest themselves, and be taught intelligent care of them- 
selves at this crucial time of life. 

If the topics here suggested were covered broadly in the elemen- 
tary school, the field would be clear for work in laboratory physiology 
in connection with a high-school course in biology, to round out the 
study of the structure, function, and care of the human body. 

Some such course as this is the ideal toward which we are looking. 
Lack of space, laboratory facilities and program difficulties have so far 
prevented us from realizing this ideal. We have, however, hope for the 
future. 

I. General Talks on the Skeleton. — Anatomy: a brief study of 
the general structure of the body. 

II. Digestive System. — Foods and food elements, selection of 
foods for a meal. Appetite; exercise; cooking. Regularity of meals; 
mastication. Over-feeding; drinking with meals. Beverages, clothing 
and posture as they affect digestion. Constipation; diarrhea (cause 
and treatment) ; drugs. 

III. Teeth. — Anatomy; causes of decay. Tooth powders, brushes, 
inouth-washes. 

IV. Respiration. — Brief anatomy of organs of respiration. In- 
terchange of gases (very elementary). Care of respiratory tract; exer- 
cise as it affects respiration. 

V. Muscular System. — Exercise : kinds, purposes. Rest ; curva- 
ture of spine ; chest deformities. 

VI. Nervous System. — Brief description ; sleep, rest, and relaxa- 
tion. Its relation to digestion, etc. 

VII. Circulation. — Brief anatomy of heart, arteries, veins. De- 
scription of the mechanics of circulation. Blood — its composition. 
Adjustments of circulation to every-day needs. 

VIII. Nutrition. — The sources of power and heat. 

IX. Eyes. — Protection and care. Common ways of straining. 
Common defects ; glasses. 

X. Ears. — Care of outer ear. Colds; inflammations; running 
ear; earache. 

XI. Skin. — Structure; use; care; baths (kinds and purposes). 
Face-powders, lotions, soaps. Hair, nails. 

XII. Common Colds. — Cause ; prevention ; care. 

XIII. Feet. — Flat foot; arch troubles; shoes. 
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XIV. Reproduction. — Plants; fish; frogs; birds; mammals. 
Brief description of the human organs. 

(Girls' Class) The menstrual function; hygiene of this period. 

XV. Infections and Contagious Diseases. — How diseases are 
carried: by water supply; milk supply; common eating and drinking 
utensils; promiscuous kissing, etc. Need of segregation; disinfection; 
vaccination; inoculation. 

XVI. Clothing. — Uses ; decency, warmth, ornament. Clothing 
and the conduction of heat. Clothing and perspiration. Clothing next 
the skin. Outer clothing. Fabrics. 

XVII. Common Emergencies. — Cuts; bruises; burns; faint- 
ing; etc. 




DOMESTIC SCIENCE 



Let me suggest that every housewife who practices strict economy 
puts herself in the ranks of those who serve the nation. This is the time 
for America to correct her unpardonable fault of wastefulness and extrava- 
gance. Let every man and woman assume the duty of careful provident 
use and expenditure as a public duty, as a dictate of patriotism which no 
one can now expect ever to be excused or forgiven for ignoring. (Procla- 
mation of April 15, 1917.) President Wilson. 

The work in domestic science is given in the belief that every girl 
should have before her the highest ideals of home life and the great 
social service it has always rendered. It is hoped that she will gain a 
comprehension of the principles of home-making and the ability to put 
them into successful operation. In the present crisis in our country's 
history the knowledge of management and economy in the home means 
for the girl service to the nation. 

The course in domestic science covers two years in the high school. 
The work in foods of the first year leads naturally to the broader prob- 
lems of the home which form the basis for the second year's work. In 
the first year of her work the girl deals with one of the big problems 
of the present day, that of economy in the home. She studies the selec- 
tion arid purchasing of foods from the standpoint of expenditure ; she 
visits markets and related industries ; she prepares and serves suitable 
meals as a foundation for her work in food values ; she performs prac- 
tical experiments in food cookery and keeps a careful record of them. 
Right habits of work and the importance of sanitation are especially 
stressed. 

The proclamation by the president, given at the beginning of this 
article, forms the basis for all the problems of this year. 

The following shows these problems and the opportunities for 
vitalizing the work : 
Problem I. — What can I learn about the preservation of food this fall 

which will help in the campaign for preventing waste? Lessons 

in canning and preserving fruits and vegetables. 
Opportunities for Vitalizing Work — 

(a) Sending products to the Red Cross. 

(b) Taking products to families in need. 

(c) "County Fair" and other food sales, the profits going to some de- 

serving charity. 

(d) Using products of class work for school luncheons, parties, etc. 
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Problem II. — What can I learn this winter about preparing and serv- 
ing meals so that I can really help "to practice strict economy ?" 

(a) What must I know of the sanitation of foods if I am to do my 

share in keeping everyone in good health? 

(b) How can I buy foods and be sure that they are the best and yet 

the most economical? 

(c) What ought I. to know of food values to be su're that I am supply- 

ing the nourishment that the body needs? 

(d) What must I know of the preparation and cooking of foods to be 

sure that I am obtaining the best from them? 

(e) What ought I to know about serving meals so that they will be 

simple and pleasing? 

(f) If the table is to be attractive, I ought to know about laundering 

linens. Wfaat can I learn of this? 
Opportunities for Vitalizing the Work — 

(a) Serve meals for special groups of teachers or pupils in the school. 

(b) Serve the parents a luncheon during the year. 

(c) Co-operation in the home. 

Problem III. — My mother is very busy with Red Cross work. What 
can I learn about the care of the baby that will make it possible 
for me to take charge when necessary? Lessons in bathing the 
baby and in the care of the baby's bottle. 

Opportunities for Vitalizing the Work — 

(a) Co-operation with day nurseries and settlements. 

(b) Co-operation wherever possible in the home. 

Problem TV. — Nurses are being called away every day. What can I 
learn of the ordinary care of the sick in the home that will make 
me feel that I am doing my share at this time? Lessons on 
preparation of invalid's tray and the care of the sick-room. 

Opportunities for Vitalizing the Work— 

(a) Co-operation with a hospital or institution. 

(b) Co-operation with Red Cross work. 

(c) Co-operation in the home. 

The second year's work has been taken up only by a limited num- 
ber of girls during one year. This course was given before the prob- 
lem method had been so thoroughly worked out and for this reason, 
merely the larger problems are indicated. These are varied in nature 
and are selected as they seem suited to the needs of the class. They 
include not only the application to the home of such scientific prin- 
ciples as heating, lighting, and ventilation, but also an appreciation of 
household furnishing and decoration. In the second half of this year 
the class studies simple problems in dietetics and meal-planning, and 
each one works out a budget for her own family. 



PHYSICS 

The course in physics is given in the eleventh grade, and con- 
tinues throughout the year, with a time allotment of six periods a 
week, two of which are consecutive for laboratory work. The class of 
twenty-four is divided into two sections for the laboratory work, and 
also for one of the other single periods, so that it may be utilized for 
either experiment or recitation. From the standpoint of subject mat- 
ter, the major topics covered by the recitations and experimental work 
do not greatly differ from the standard high-school course; nor, in- 
deed, can it be otherwise, since the course must meet the requirements 
of colleges to which our graduates are certified, and also be an ade- 
quate preparation for pupils going up for College Board examinations. 

There is no need, therefore, in presenting in this article the sub- 
ject matter of the course by listing the topics studied ; but rather it 
will be the purpose to show wherein methods of presentation have been 
developed which are in harmony with the fundamental principles 
which have been accepted as controlling all science work throughout 
the school, to indicate to what extent we have been successful in finding 
projects and problems in physics which the pupils have made their 
own and which they have pursued with that eagerness and zest which 
is the hall-mark of every project. Much has been written in favor of 
the project method of teaching science, and especially as a method for 
better physics teaching; but lists of projects, problems, questions, ex- 
periments, etc. which really work in the classroom and laboratory are 
difficult to find in print, and still more difficult to discover for oneself. 
Such lists will never be adequate for the needs of physics teachers until 
some plan is devised, whereby there may be a pooling of information 
and the results obtained by individual teachers may be made 
available to all. As a contribution in this direction, and not as a fin- 
ished piece of work, this article is written. It is the result of several 
years' effort to break away from the time-honored method of teaching 
physics by the assignment of lessons from textbook and laboratory 
manual, and to discover projects by which the interest of the pupil may 
be aroused and all his powers focused for educative effort. The trans- 
formation is not one which can be effected all at once. It is only by 
making a beginning here and there and gradually extending the num- 
ber and scope of projects that in time the whole of physics teaching 
may be successfully remodeled. 
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The adoption of the project method for physics teaching at once 
makes impossible the usual method of assigning lessons, and neces- 
sitates the use of textbooks for reference purposes, and the use of a 
variety of the latter as a source of information on many topics. A well- 
chosen set of reference books will not only contain the necessary in- 
formation, but contain it in a way which is attractive and interesting 
to boys and girls of adolescent age. It is extremely important that 
assignments should be clear and definite. Nothing is more discourag- 
ing to the pupil, or destructive of his interest, than to be given hazy 
assignments, to come to feel that neither he nor the teacher knows 
exactly what is expected. It is of vital importance that the teacher 
should have gone over the ground carefully, and that assignments to 
reference books should be as definite and clear to the pupil as possible. 

This year pupils were asked to buy a standard textbook, in order 
that they might be sure of having a reference book, one which they 
might use most frequently. At the end of the article is appended a list 
of books which have been found useful and which are kept upon a 
special shelf in the grade room, where they are readily available for 
reference and use in study periods. Each book is provided with a long 
narrow strip of cardboard, bearing the title and library number of the 
book. A pupil taking out the book over night, or out of the room for 
study, signs his name on the slip and places it upon a spindle near the 
reference shelf. On returning the book he crosses off his name on the 
slip, replaces it in the book and returns the book to the shelf. This 
simple system prevents the abuse of reference books, Tenders checking 
them up easy, and at the same time keeps them readily available. 

The following is a list of topics, with correlated projects, prob- 
lems, questions, excursions, and experiments, which have been used in 
daily assignments. A number of these are given in full, with the ref- 
erences, to illustrate the method, while others are only listed. Many 
questions of this sort may be found at the ends of chapters in the more 
common textbooks, where they are placed for purposes of review. It is 
the raising of these questions in the mind of the pupil prior to the 
assignment which makes them worth while and significant. To the 
degree that the student makes them his own problems and seeks the 
answers by reason of his own desire to know, to that extent they become 
projects and the* pupil's efforts educative. This is the vital distinction 
between the old and new methods. The information is sought as a re- 
sult of a question which the pupil desires to answer, and the question 
is not given as a test of the thoroughness with which facts and prin- 
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ciples have been learned through the reading of a textbook. To this 
extent, the project method is the reverse of the plan usually followed. 

Measurement — How do people measure things? 
How does the grocer measure vegetables ? onions or potatoes ? vinegar ? 
How does the druggist measure out powdered medicines? liquids? 
What kind of weights does the jeweler use in determining the value of 

diamonds and other precious stones ? 
Visit a grocery, a drug-store, and a jeweliy shop, and get all needed 

information. 
What other units of measurement are used at home ? 
Make a list of all units found, and show how they are related. 

Reference.— Measurements for the Household (Circular, Bureau of 
Standards, No. 55). 

How is the public protected from false measurements and uniformity 
in weights and measures secured ? 

What are some common ways by which dishonest merchants and deal- 
ers cheat in weighing and measuring commodities ? 

How does the city government protect us against these practices ? 

What precautions should we adopt to further protect ourselves ? 

Excursion to City Sealer's office to hear of the work of this depart- 
ment of the city government, and to see exhibits of confiscated 
scales, weights, and measures. 
Reference. — Measurements for the Household (Circular, Bureau of 

Standards, No. 55), pp. 1-36, 136-143. 

Why is the metric system used for all science work the world over and 

constantly coming into more general use? 
How many centimeters tall are you ? How many meters ? 
How many kilograms do you weigh? How many grams? 
What does milk cost per liter ? 

How many miles is it to Evanston ? How many kilometers ? 
What is the meaning of the prefixes milli-, centi-, delect, hecto-, kilo-, 

as used in the metric system? 
Problems 1, 3, 4, and 5, p. 7, Millikan and Gale. 

References. — Millikan and Gale, pp. 1-7; Black and Davis, pp. 1-8. 

Pressure in Liquids. — What kind of pressure does a submarine with- 
stand ? Is there any limit to the depth to which a submarine may 
descend ? 

How does the submarine dive and emerge at will? 
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What is the record in deep-sea diving ? What difficulties does the diver 
experience in his work ? Would a diver experience any more diffi- 
culty in working in Salt Lake than in Lake Michigan? What has 
the density to do with it ? 
Laboratory experiments to answer above questions. Determination of 
change in water pressure per vertical foot, by using a pressure 
gage and noting readings at taps on the various floors in the 
school building. Experiment with balancing columns performed 
by a part of the class. 
Problems 2, 3, 6, and 8 ; pp. 14 and 15, Millikan and Gale. 

References.— Millikan and Gale, Chap. II ; Black and Davis, Chap. Ill ; 
Mann and Twiss, Chap. IV; How it Works, Chap. XVIII; Twenty Thousand 
Leagues Under the Sea; magazine articles and newspaper clippings on sub- 
marine construction, operation, and dangers. 

What maintains the pressure in the city mains? Why is a constant 

pressure necessary? 
How does the hydraulic elevator work? 
How does the hydraulic press operate?* 
Excursion to visit a pumping-station in a down-town office building 

to see pumps and elevators in Operation. 

Buoyancy or Principle of Archimedes. — When you float or swim in 

water, what becomes of your lost weight? 
Why does a heavy stone seem so much lighter when lifted under water? 
What is your density if you can just float in water? What is your 

volume in cubic feet? 
Why does iron float on mercury ? (Demonstration experiment to show 

it.) Are there any metals which would sink in mercury ? 
Laboratory experiments to find density of quartz, aluminum, pine, 

gasoline, milk, and cream. 
Problems 1, 2, 6, 9, 10, 11, 12, 13 ; p. 25, MUHJcan and Gale. 

The Atmosphere. — How much pressure does the air exert? 

Demonstration experiments. — A square can is crushed by boiling in 
it a small amount of water, fitting with a tight stopper, and sub- 
sequent cooling. A pupil is lifted from his feet by the use of 
Magdeburg spheres, and other more familiar experiments. 

Why does the barometer change from day to day ? 



*In the class discussion of the hydraulic press, an interesting description of an oil 
press for removing car wheels from axles was given by a member of the class, who 
had seen it in operation at the West Side Car Shops. 
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What relation is there between the readings of the barometer and the 

weather? What may be expected if the barometer falls rapidly? 

Bises rapidly ? 
What causes a cold wave? A hot wave? 
Observe the recording barometer (barograph) and the changes from 

day today. 
Compare your observations with the weather forecast and the weather 

maps posted in the hall. 

References.— Millikan and Gale, pp. 26-34; Black and Davis, pp. 75-93; 
Our Own Weather; About the Weather; Book of Wonders, pp. 38, 40, 213, 
243, 398, 400; Careers of Danger and Daring; Chap, on The Baloonist; Story 
of Great Inventions, parts of Chaps. IV and VI ; set of weather maps showing 
course of the record blizzard and cold wave of January, 1918. 
Project. — Construction of a water barometer in main stairway of the 

school. 
Moisture in the Atmosphere. — What is the. cause of the discomfort one 

feels on a muggy summer day ? 
How do people in warm countries cool their drinking water without 

ice? 
Explain the "sweating" of the ice-water pitcher. Why is it not seen 

in winter? 
In very cold weather, any unfrozen body of water appears to be steam- 
ing hot. Explain this phenomenon. 
What becomes of the white cloud from the exhaust-pipe of a steam 

engine ? Is it steam ? 
What are the- atmospheric conditions which produce rain, fog, dew, 

frost, snow, and hail ? 

References. — Millikan and Gale, parts of Chap. IV; Black and Davis, 
pp. 210r217; Mann and Twiss, pp. 125-131; About the Weather, Chaps. XII 
and XXI; Our Own Weather, Chap. XIII; Circular, Bureau of Standards, 
No. 55, Chap. VIII. 

Why is it desirable to have the relative humidity in school and living 
rooms between 40 and 60% ? 

Why is it more difficult to maintain a proper humidity in severe win- 
ter weather ? 

What means can be used to increase the moisture content of the air 
we breathe? 

Experiments on cooling by evaporation, determining the dew point, 
and testing the relative humidity in various rooms of the school, 
using sling-psychrometer.* 

•For a fuller account of the study of relative humidity, see article in Year Book IV, 
School Heating and Ventilation, — A Study in Applied Physics, p. 126. 
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Applications of Atmospheric Pressure. — Why not fill automobile tires 
with water ? How does a gas differ from a liquid ? 

Why does a balloon go up ? What determines its lifting power ? 

An observation balloon is constructed to lift a total weight of 350 lbs. 
How many cubic feet of hydrogen must it contain ? 

Study the working of lift- and force-pumps, the air-brake, and the 
siphon. 

Demonstration experiments and models used in explaining these ap- 
pliances. 

Laboratory experiment to find out the effect of pressure on a gas 
(Boyle's Law). 

Force. — What kinds of force are there ? Are any of them visible ? 
Gravitation is said to be the "universal" force. Explain. 
What keeps an aeroplane from falling ? 
Why is it dangerous to stand upright in a canoe ? 
What is meant by "center of gravity?" Where is this center in a 
meter stick, a gate, a hoop, any body of regular shape ? 

Accelerated Motion. — What is meant by the term "pick up" as applied 

to an automobile? 
If an automobile accelerates at the rate of 4 ft. per sec, in how many 

seconds will it acquire a speed of 60 miles per hour? How far 

will it travel in gaining this speed ? 
A street-car has a negative acceleration of 4 ft. per sec. in stopping. 

How far from the corner must the motorman apply the brakes in 

order to make the stop properly, if his car is traveling at the rate 

of 30 miles an hour? 
Experimental derivation of the laws of falling bodies with Hawkes- 

Atwood machine. 
Problems 1 to 12, pp. 99-100, Millikan and Gale. 

Molecular Forces. — Why does oil ascend in a wick and ink in a blotter ? 

Why should gardens be frequently cultivated in dry weather? 

Why is charcoal used in filtering water and as a lining in the walls of 
refrigerators ? 

Why does falling water separate into small drops? Explain the ap- 
pearance of a drop of water on a dusty surface. 

Temperature Effects. — What kind of thermometers are there? What 
kind would you take on a polar expedition ? 

Is there any advantage in using a Fahrenheit or a Centigrade ther- 
mometer ? 
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How are low temperatures obtained in the laboratory ? 

Demonstration experiments on artificial cooling. 

Laboratory experiment on finding the corrections for the laboratory 
thermometers at the freezing- and boiling-points. 

Why do not lakes and rivers freeze from the bottom up ? 

How are fine watches made independent of temperature changes ? 

Why does the school clock tend to gain time during the winter months, 
and especially over the week-ends? How may this be corrected? 

Why is a silver knife placed in a glass jar when fruit is being canned ? 
Formerly the wires which carry the electric current into an incan- 
descent bulb were of platinum. Why? An alloy is now used in- 
stead of the platinum. What must be true of the way this alloy 
expands and contracts? 

Mechanics. — Is there any such thing as perpetual motion? Is a per- 
petual-motion machine a possibility? 
What is meant by "work" as this term is used in physics ? 
What simple machines are used in moving heavy weights? 
All complex machines are built out of simpler parts — levers, wheels, 

axles, cranks, worm-gears, pulleys, etc. What ones are found in 

the bicycle ? The sewing machine ? 
Examine the mechanism of your victrola. What simple machines can 

you recognize? How is the speed kept constant? 
What is meant by the term "mechanical advantage?" What is the 

"mechanical advantage" of the simple machines mentioned above ? 
Laboratory experiments on the principle of moments, levers, pulleys, 

and inclined plane. 
Excursion to the West Side repair-shops to see machines of many 

kinds. 

What is meant by "white coal?" How is it utilized? 

What kinds of water wheels are there? Under what conditions does 

each kind operate to best advantage ? 
"All energy comes from the sun." Check up on this statement for all 

examples that you can think of. 
How is power measured? 

References. — Millikan and Gale, pp. 147-152, 156-159; Black and Davis, pp. 
71-72, 37-39; About Engineering, Chaps. Ill, IV, and XII; Mann and Twiss, 
Chap. V. 

Beat. — What is heat ? How is it measured ? What relation has heat 
to friction ? 
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What metal would you use to make a hot-water bottle? 

Why is ice a better refrigerating agent than cold water? 

Why does not all the snow melt when the temperature gets above 0° 0. ? 

What relation has Lake Michigan to the Chicago climate ? 

Why does live steam produce more severe burns than boiling water ? 

Laboratory experiments on heat of fusion of ice and vaporization of 
steam ; half of class doing one and half the other. 

How is ice made ? Excursion to ice plant of Consumers' Company to 
answer this question. 

Investigate your home heating-plant and find out how' it works. Get 
full information and make a diagram, with explanation, for your 
notebook. 

What is good ventilation ? How is it secured in the school ? What are 
the difficulties in our system? 

Excursion through the school plant to see boilers, intakes, humidify- 
ing and ventilation devices. 

Tests made on school ventilation system to determine its efficiency.* 

Utilization of Heat for Power. — How is heat converted into mechan- 
ical power? Why are great losses inevitable? 

How does the steam-engine work? Why does the expansion of the 
steam cool it? 

What is meant by a double or triple expansion steam-engine ? A single- 
acting or double-acting steam-engine ? 

How is a steam-turbine constructed and how does it work? 

What happens in the piston-chamber of a gasoline engine? What is 
the difference between a 4-cycle and a 2-cycle gas-engine? Of 
which sort is an automobile engine ? 

In what order are the cylinders of a 4-cylinder automobile engine 
fired? 6-cylinder? 8-cylinder? 12-cylinder? 

Why is a cooling system needed on a gas-engine ? What advantage has 
an air-cooled motor over a water-cooled one ? Which kind is used 
for aeroplanes? 

References. — Millikan and Gale, pp. 185-195 ; Black and Darns, Chap. XII ; 
Hall, Chap. XIX; The Story of Great Inventions, first part of Chap. Ill, 
pp. 150-172; All About Engineering, Chap. V; Book of Wonders, pp. 181-190; 
How It Works, Chaps. I-IV, inclusive; catalogs and circulars from auto- 
mobile companies, and from companies supplying automobile accessories. 



•See article in Year Book, Vol. IV, "School Heating and Ventilation — A Study in 
Applied Physics." 
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Magnetism. — Why is iron sometimes magnetic and sometimes not? 

How are magnets made? 
Why does a compass point north? Can the compass always be trusted ? 
What uses do we make of magnets? 
Laboratory experiments on magnetism and magnetic fields. 

Electricity. — What is electricity? How is lightning produced? 
Thunder? 

Why do thunder storms occur chiefly in summer? 

Does a lightning-rod protect from lightning ? How does it work ? Why 
are lightning-rods not used in the city? 

Study the action of the condenser and the electrophorus. 

How is a battery made, and how does it produce an electric current? 

What difficulties have to be overcome to make a good battery ? 

What are some common commercial types? 

What are the merits of each type ? . 

Laboratory experiments on the Voltaic cell, and methods of overcom- 
ing polarization and local action. 

What makes the current flow in any electrical circuit? 

How could you find out the direction in which the current flows in 
the trolley-wire on North Clark street? 

How is electricity measured ? Define the units. . 

What factors determine electrical resistance? 

Laboratory experiment to determine these factors and effect of each. 

How would you determine the resistance of an electric lamp ? A coil 
of wire? A battery? The answers to this question are worked 
out by means of demonstration experiments. 

What is a shunt? How does the current divide in a shunted circuit? 

How does the electric current decompose water ? 

How would you silver-plate any metallic articles ? 

Demonstration experiments to show electrolysis in silver-plating. 

How is an electrotype made ? 

How may a plate of pure copper be made from an impure one ? 

If two wires were connected to a source of electrical current, could you 

tell which one was positive and which negative ? How would you 

find out? 
How does the storage-battery work? What happens on charge? On 

discharge ? 
Laboratory experiment on the storage battery. 

References.— Millikan and Gale, pp. 267-272 ; Black and Davis, pp. 348-355 ; 
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Electricity and Magnetism, pp. 522-528; Mann and Twiss, pp. 201-2; Elec- 
tricity, Woodhull, Chap. V. 

What makes an electric bell ring? How is the door of an apartment 
opened by electricity from each apartment in the building? 

How is the strength of an electro-magnet measured? 

Make a wiring plan to ring a bell by either of two push-buttons, one 
located at the front and one at the back door. Make a similar 
plan by which one button would ring two bells, one up stairs and 
the other down stairs. 

How does the telegraph line work? Be able to make a diagram to show 
the connections in the path of the current. 

A telegraph line is set up in the laboratory and used for some days by 
groups of pupils. 

References. — Millikan and Gale, pp. 272-278 ; Black and Davis, pp. 271-279 ; 
Mann and Twiss, pp. 166-169 ; Electricity and Magnetism, Chap. XII ; How it 
Works, Chap. VI; Electricity, Chaps. VI and XVIII. 

How does an arc-light differ from an incandescent lamp ? 

Why are lamps in a house always connected in parallel ? 

What kind of electric lights are most efficient ? 

On what basis do you pay for electric light? Secure an old electric 

light bill, and find out what the terms on it mean. 
How much does it cost to operate your vacuum cleaner ? Your electric 

•flat-iron ? 
Why is the consumption of electricity for heat the most expensive way 

to use it? 
Make a plan for wiring a four-room flat. 
Laboratory experiments on determining the efficiency of carbon and 

tungsten lamps, and the cost of operating them. 
How does the dynamo generate an electric current ? 
What is the difference between a D. C. dynamo and an A. C. generator? 
Why is the A. C. type used in all large installations ? 
How is a motor different from a dynamo? 
Why does a motor require more current when starting than after it is 

running at a higher speed ? 
In the study of the dynamo, large diagrams are useful in tracing the 

currents and for the applying of the dynamo and motor rules. 
How does the induction-coil produce a current of high electromotive 

force? For what purposes are such coils used? Why does the 

spark occur at the "break" instead of the "make?" 
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How is a transformer different from an induction-coil? 

What is self-induction? Why is it an important factor in all A. C. 

circuits? 
Why is power transmitted long distances only at very high voltage, 

and why is it always A. C. rather than D. C. current? 
Laboratory experiments on induced currents, motor, induction-coil, 

and transformer. 
What is the meaning of the terms single phase or three phase as ap- 
plied to A. C. Currents ? 
How can storage batteries be charged, when the only source of supply 

is A. C. current? 
How is conversation transmitted by telephone? What are the steps, 

connections, and circuits involved in making a call through a 

central station ? 
How is it possible to ring the telephone bell at a subscriber's although 

the circuit is open ? 

Sound. — How is sound produced and transmitted? Why does sound 
travel faster in water than in air ? In hydrogen than in air ? 

What is an echo ? Why are echoes noticeable only in large halls or out 
of doors? How may echoes be prevented in halls and audito- 
riums? 

Sound-proof rooms are needed in the battle-ships of the navy. How 
would you construct such a room ? 

Why are sounding-boards used in connection with all stringed instru- 
ments? What causes sounds to differ in pitch? How may the 
pitch of a violin string be changed ? 

How does a bell, at a crossing, change in pitch as you pass it on a 
rapidly moving train? 

What is resonance? Under what conditions is it produced? 

Why does a large sea shell always seem to be giving off sounds of its 
own? 

What is the difference between noise and music ? 

Why is the same note different when sounded on a flute, piano, or 
violin ? 

How does a bugler vary the pitch of the notes he produces ? 

How is a phqnograph record made, and how is it reproduced ? 

Laboratory experiments on finding the velocity of sound, the pitch of 
a tuning-fork, resonance. 
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Light.— What produces an eclipse of the moon? Of the sun? Why is 
a total eclipse of the sun very rare? A partial eclipse of the sun 
occurred June 8. Why was it partial here, but total at Denver, 
Colorado ? 

What is the cause of twilight? Why is twilight short at the equator, 
getting longer as you go either north or south? 

How do astronomers measure the distance between the stars? 

What properties would a perfect mirror possess ? How is an ordinary 
mirror made ? 

When you walk towards the mirror, how rapidly do you appear to 
approach your image? Explain. 

Why does an oar reaching into the water appear bent at the water line? 

How is light-giving power measured ? How is the intensity of illumi- 
nation measured? How much illumination is needed for reading? 
Sewing? 

How does a photometer work ? 

Laboratory experiments, on finding the velocity of light in water and 
in glass, and the laws of reflection. 

Why do curved mirrors produce such distorted images ? 

Why is a lens necessary in a camera? 

How is a microscope constructed and how does it work ? Telescope ? 
Opera-glass ? Projection lantern ? 

What is meant by magnifying power? How is it found for the above 
instruments ? 

Why do you need two eyes for seeing? 

What sort of lenses do near-sighted people wear ? Far-sighted ? 

Laboratory experiments on convex lenses, concave mirrors, the micro- 
scope and telescope. 

What is the cause of color? Why does a prism break up light into 
several distinct colors? 

What makes the rainbow ? Why is not the rainbow seen in the morning 
or at noon ? 

What does it mean to be color-blind ? 

How is colored printing done ? How is a colored photograph produced ? 

What is the spectrum ? What kinds of spectra are there ? 

How does the spectroscope work ? How doe's it tell us about the com- 
position of stars and the rate of motion of the heavenly bodies ? 

Laboratory experiments on the spectroscope, dispersion and color. 

What is the relation between light, electric waves, and X-rays ? 

How are X-rays produced ? Are they dangerous ? 
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What relation is there between radium and X-rays ? 

What indications does radio-activity give us concerning the nature of 

matter? 
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CHEMISTRY 



The world war has emphasized as never before the essential part 
which chemistry plays not only in modern warfare, but in industry, 
agriculture, and commerce as well. While chemical knowledge and 
inventive genius has been concerned with the manufacture of high ex- 
plosives, in the development of special steel for shells and cannon, in 
the production of deadly gases, and other means of accomplishing 
utter and complete destruction, it has been equally active in discover- 
ing agencies for combating the effects of these terrible substances and 
alleviating the suffering which they cause, in finding substitutes for 
needed commodities, and in developing new industries to supply 
articles, formerly imported. 

, The public is also coming to appreciate as never before the need 
of a wider dissemination and utilization of chemical knowledge if 
economic independence is to be ours in the keen competition which 
will follow the advent of peace. High-school chemistry teachers have 
a Very real opportunity in the present situation to emphasize the need 
of more efficient use of our natural resources and of the production, 
adequate for all our needs, of dyes, potash, drugs, nitrates, and other 
chemicals of fundamental importance. 

The increased application of chemistry to industry is likely to re- 
sult in an increased interest in chemistry as a part of a complete edu- 
cation. High-school chemistry instruction, therefore, should not aim 
to develop trained chemists but to give to all students an intelligent 
understanding of the significance and importance of chemistry to our 
modern life which will serve as a basis of appreciation and future en- 
couragement of chemical industry. This is the primary aim of the 
course in chemistry as taught in this school. 

Chemistry teachers have been slow to adopt the project method 
of teaching, and only an extreme; radical would affirm that this method 
is applicable without considerable modification of the course in chem- 
istry. The objections which are commonly raised to teaching chemistry 
by projects or problems are as follows : 

(a) Many problems and questions raised by pupils involve com- 
plex phases of chemistry, or ideas too advanced for their understand- 
ing. For example, the difficulty in getting proper dyes makes this a 
topic of considerable interest, but in the elementary chemistry course 
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it can be given only a very superficial treatment, and that well towards 
the end of the year. The manufacture of high explosives is another 
similar topic which involves technical matters of too great difficulty 
for the beginner. 

(b) Many of the great principles of chemistry, because of the 
impossibility of direct or experimental proof, cannot be arrived at 
easily by the immature mind. They are philosophic concepts, which 
have to be accepted on the ground of their service to science and the 
useful conclusions which are based upon them; for example, the 
assumptions of the atomic hypothesis, or the rule of Avagadro. 

(c) The array of principles and facts is so great that the student 
is almost helpless before them, and unless the basis for establishing 
relationships and controlling facts is first developed, there can be no 
appreciation of the scientific method and no proper organization of 
the information supplied by discussion, investigation, and experiment. 

These reasons are not easily disregarded, yet some motive, some 
compelling inner desire is just as essential to educative effort in chem- 
istry as in elementary science. How, then, can these opposing argu- 
ments be reconciled and a tentative basis for teaching chemistry be 
established? Does not the answer lie in the changing character of the 
pupil's interests and in the enlarged scope which his problems and 
projects may take on as a result of his growing abilities and his in- 
creased power to direct and focus them ? 

The test of a problem, its significance to the pupil, lies not in its- 
concreteness or the useful application which it involves, nor the famil- 
iar associations which relate it to other problems, but in the degree to 
which the pupil makes it his own and identifies himself with it, be- 
cause of his belief of its worth-whileness. Under skilful teaching, 
may not that question, which a year or even a few months earlier would 
have seemed abstruse and uninteresting, become a real, live, practical 
problem? In other words, does not the desire come to some pupils, 
and should it not come much more generally, to know what the 
constitution of things really is, what the atoms are, and what prop- 
erties they possess ; why the volumes of reacting gases have such simple 
relations to one another ; or why the weights of equal volumes of gases 
show such striking regularities ? The adolescent is easily aroused. He 
is not yet encased in a shell of limited and selfish interests. Ultimate 
causes and reactions appeal to him as perhaps at no other time of his 
life. If the chemistry teacher can kindle this inner spark of natural 
interest into the flame of real desire, then those matters which before 
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peemed dry as dust may take on a new and vital aspect and become as 
truly problems as any which have yet been found in the introductory 
science courses. 

The laboratory work especially ought to deal with problems and 
questions which grow out of class and home study, problems having to 
do with the home, the farm, local industries, personal and civic welfare. 
Towards this end the titles of experiments can often be improved and 
made more suggestive by stating them in problem or question form. 
For example, instead of the title Mordant Dyeing, a better one is Why 
are Mordants Used in. Dyeing? or, in place of Equivalent Weight of 
Magnesium, How Much Magnesium is Needed to Produce a Oram of 
Hydrogen? for Analysis of Ammonia, What is the Most Economical 
Brand of Household Ammonia to Purchase? The main idea of each 
experiment should be given definite statement at the outset. This may 
be stated as a purpose: To Show the Method by Which the NaOH of 
Commerce is Prepared, or as a question: Does the Vinegar of Your 
Grocer Come up to the Legal Standard? The mere statement NaOH 
or Vinegar at the top of the direction sheet is not suggestive and 
should be discouraged. There should be a logical sequence of experi- 
ments. That is, each experiment should not be all-sufficient to itself, 
but should grow out of the preceding work and at the same time have 
regard for the coming work. 

The course in this school is given in the senior year with a time 
allotment of six periods per week, two of which are consecutive for 
laboratory work. Laboratory sections are limited to twelve each on 
account of the size of the laboratory. The same division into sections 
is maintained for one of the four remaining periods, so that it may be 
used for either laboratory or recitation purposes as required. It is 
based upon the following outline which shows the organization only 
upon broad lines and is followed by a number of type topics in order 
to illustrate to better advantage the method of teaching. 

I. INTRODUCTORY STUDIES 

(a) Chemical Change. Many illustrations and demonstration experi- 
ments to arouse initial interest; its chief characteristics as effecting matter 
and energy; its significance in a living and complex world. 

(b) Oxidation. A type of chemical change; its varied and more com- 
mon applications; laboratory study of oxygen. 

(c) Reduction. Relation to oxidation and its importance in the indus- 
trial world. 

(d) Water. Its importance in the economy of nature, physical and 
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chemical properties. Methods of decomposition, volumetric and gravimetric 
analysis and synthesis. Water as a solvent; effects of temperature change 
on' solution. Methods of purification. Protecting Chicago's water supply. 
Excursion to local pumping*statkm. Laboratory testing of spring and mineral 
waters. Softening hard water. Industrial significance of this problem. 

II. CHEMICAL LAWS AND HYPOTHESIS 

(a) Laws of Conservation of Matter, Definite and Multiple Propor- 
tions. Equivalent or reacting weights. 

(b) Atomic Hypothesis. The fundamental assumptions justified as a 
basis for explaining a large variety of phenomena and observations, and as 
the keystone of chemistry. 

(c) The Gas Laws. Taught for the purpose of measuring gases in the 
laboratory, as required for experimental purposes. 

(d) The Law of Gay-Lussac. Many illustrations from laboratory and 
demonstration experiments. 

(e) The Rule of Avagadro. Derived from the previous study of gases. 
Determination of number of atoms in common gaseous molecules. 

III. CHEMICAL ARITHMETIC 

(a) Significance of the Formula and the Calculations Based 
Upon it. 

(b) Calculation of Molecular Weights of Gases Based on Experi- 
mental Data. 

(c) Equations and Calculations Based Upon Them. Great variety 
of problems, with emphasis on those of practical significance. 

IV. ACIDS, BASES, AND SALTS 

(a) Laboratory Studies of Sodium and Potassium as Basic Elements 
Forming Hydroxides. 

(b) Laboratory Study of Chlorine as an Acid Element Forming 
Hydrochloric Acid. Chlorine as a bleaching-agent Chloride of lime; its 
use as a bleaching-agent and in the laundry. 

(c) Neutralization and Salt Formation. Titration experiments of 
a practical sort, such as determining the acidity of vinegar. 

V. CHEMICAL THEORIES 

(a) Solution and Electrolytic Dissociation. 

(b) Mass Action and Chemical Equilibrium. 

(c) Periodic Law. 

(d) Electromotive Series of Elements. 

VI. STUDY OF THE MORE COMMON ELEMENTS AND 
THEIR COMPOUNDS 

(a) Sulphur. Sulphur dioxide, sulphurous and sulphuric acids, hy- 
drogen sulphide. 
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(b) Nitrogen. The atmosphere and its composition. The air in rela- 
tion to health. The fixation of nitrogen. Ammonia and nitric acid. Ex- 
plosives and war. 

(c) Halogen Elements. Family relationships and distinctions empha- 
sized. ' - 

(d) Carbon. Coal, water, and producer gas; excursion to gas plant. 
Graphite and carborundum. Petroleum and its products. Coke and by- 
products. Coal-tar and its derivatives. Conservation of these as a necessity 
to economic independence. 

(e) The Common Metals. Iron and steel; copper; aluminum; zinc; 
tin; and lead; many comparisons and contrasts in metallurgy, in physical and 
chemical properties; excursions to available plants. 

VII. CHEMICAL INDUSTRIES 

(a) Lime and Plaster. Plaster of Paris. 

(b) Glass and Porcelain. 

(c) Cement and Ceramics. Excursion to Cement-Mill. 

(d) Paint and Pigments. 

(e) Photography. 

(/) Brewing and Alcohol Productions. 
(g) Electro-Chemical Industries. 

VIII. CHEMISTEY IN THE HOME 

(a) Cleaning-Agents. Soap and soap-powders; polishing compounds; 
ammonia and analysis of household ammonia water. 

(b) Spot and Stain Removal. 

(c) Direct and Mordant Dyeing. 

(d) Leavening Agents. Soda and baking-powder; laboratory testing 
of commercial brands. Yeast and vinegar. Excursion to yeast-plant and 
vinegar-works. 

IX. RADIO ACTIVITY 

(a) The Radioactive Elements and their Peculiar Properties. 

(b) The Nature of Matter (as indicated by the discoveries in this 
field). 

TYPE TOPICS MOKE FULLY OUTLINED 
OXIDATION 

After the laboratory preparation and testing of oxygen, to deter- 
mine its physical and chemical properties, the topics and questions for 
assignment and discussion include the following : 

How was oxygen discovered ? How abundant is it ? 

How is rusting and decay different from burning ? 

What is spontaneous combustion, and how may it be averted? 

Why is perfect combustion necessary in furnaces and steam-power 
plants? 

Why is imperfect combustion dangerous in stoves and grates? 
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Why is coal dust explosive ? 

Questions of this sort are usually found at the end of chapters 
in the ordinary textbooks, and serve chiefly for review or for making 
application of the ideas brought out in the chapter. By reversing the 
order, and suggesting them to the pupil before he begins his reading, 
his. home-study may be rendered much more purposeful and effective. 

The class discussion answers the above questions and serves to 
bring out many others of a similar character. 

. TESTING AND PURIFICATION OF WATER 

The initial laboratory experiment answers the questions : 

What are the common impurities in water ? 

How may they be identified and removed ? 

This work involves sedimentation; filtration; tests for sulphates, 
chlorides, calcium compounds and other dissolved minerals; distilla- 
tion, including fractional distillation ; and boiling to destroy bacteria. 

In a class discussion following the experiment, the importance of 
an adequate supply of pure water to every city, town, and community is 
brought out, and the question raised as to which of the methods 
studied in the laboratory can be carried out on a commercial basis. 
The need of more efficient methods is apparent, and the assignment to 
the reference books is based upon the following questions : 

Why does a laundry need soft water ? 

What is boiler scale ? 

How may roily river water be made clear and safe for drinking? 

How is our own water-supply protected and purified ? 

At the next recitation these questions are answered, and many 
others which are raided by members of the class. Demonstration ex- 
periments of the coagulation method of water purification, and of the 
softening power of commercial preparations, such as Permutit, are 
included. Specimens of boiler scale, a section of an old boiler-tube, 
and an old teakettle, are shown to the class. Excursions to pumping- 
station and municipal water-laboratory follow. 

Another worth-while laboratory experiment is to have the class 
test the hardness of many varieties of natural spring and mineral 
waters, supplying their own samples from springs, wells, artesian 
water, or commercial bottled varieties. The work takes the plan of a 
rough analysis, and includes a determination of the percent of total 
dissolved solids; the identification of the mineral salts present as far 
as possible; the determination of the degree of hardness, using a 
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standard solution of liquid soap; and a spectroscopic examination of 
the residue from evaporation of a sample. 

TESTING FOOD PRODUCTS 

This topic is introduced by asking the class how much of the food 
they eat is preserved? Copies of a few menus from the school lunch- 
room are shown, which make it clear to all that food preserved in some 
manner constitutes a large percent of that normally consumed. This 
suggests the following questions : 

Are foods preserved in certain ways injurious? 

How is the public protected from the improper use of preserva- 
tives, adulteration, and misbranding? 

What are the preservatives likely to be found in various products? 

How may they be identified? 

The assignment covers these questions and copies of the National 
Pure Food and Drug Acts are placed on the reference shelf. The class 
discussion has as its outcome a conception of the complex machinery 
of national and state supervision of food products, and of the kind of 
problems with which a food chemist must deal. 

Pupils are asked to provide themselves with samples of all sorts 
of food for the laboratory testing, which immediately follows this dis- 
cussion. In order to secure a choice of samples worth testing, the 
laboratory direction sheet is given out in advance. It supplies direc- 
tions for testing food-products for : 

Sulphur dioxide or sulphites in dried and preserved fruits and 
meats. 

Coal-tar dyes in candy, preserves and ices. 

Flour or starch in candy and jellies. 

Alum, copper, and tumeric in pickles. 

Boric acid or borax in crackers or ice-cream cones. 

Reference books for other tests are at hand to meet any particular 
problems that seem worth while in individual cases. 

Following this laboratory work, the next recitation calls for a 
general summing up of results, so that the scope of the testing is ap- 
parent to all. 

FIXATION OF NITROGEN 

This topic is one of particular interest and affords exceptional 
opportunity to bring home to the pupil the wonderful achievements of 
chemistry in this field. 
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After the composition of the air has been studied and determined 
in the laboratory, these questions naturally arise : 

Does the nitrogen of the air serve any useful purpose? 

Can this vast quantity of nitrogen be turned into useful products? 

What compounds of nitrogen are needed, and for what purposes? 

With these questions as a basis, the class is given an assignment 
to the textbooks and reference material bringing out the importance of 
nitrogen compounds; of nitric acid for explosives, celluloid, and gun- 
cotton; of ammonia for munitions and refrigeration; of nitrates for 
soil fertility. The class discussion serves to emphasize the vital need 
of all these products and their manufacture in large quantities. In 
this discussion are included the following topics: 

The nitrogen cycle, which is fully worked out and discussed. 

The Birkland-Eynde and Haber processes for making nitric acid. 

The Oswald process for making cyanamide and ammonia. 

Coal as a source of ammonia. The wastefulness of the beehive 
oven is compared with the efficient utilization of the full value of coal 
in by-product ovens. The necessity for conserving the nitrogen com- 
pounds coming from coal is emphasized. 

The final question under this topic is : What is being done in our 
own country to supply our needs for nitrogen compounds? 

Newspaper clippings, magazine articles, etc., are of use in bring- 
ing this question right up to the ininute and driving home its sig- 
nificance. 

SOAP AND CONSERVATION OF FATS 

The demand of the government for conservation of fats as a war 
measure makes an especial appeal to this topic at the present time. 

Why are fats important in time of war? This question involves 
the recovery of glycerine as a by-product in soap-making and its con- 
version into nitro-glycerine and dynamite. Members of the chemistry 
class have a real opportunity to aid in this conservation movement, 
and to see to it that no fat is wasted in their homes, and that all not 
used for cooking is converted into soap. The production of a good 
soap, from any accumulation of waste fat, no matter how rancid, is a 
laboratory experiment of special merit. It brings home the practical 
usefulness of the chemical knowledge acquired not only to the pupil 
but to parents and friends as well. 

This experiment can be done at home as well as or better than in 
the laboratory. In this way it tends to correct the rather prevalent 
notion that chemistry experiments are limited to the school laboratory. 
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It will usually be found profitable to have pupils obtain recipes for 
making soap from home and other sources, and work out the final 
laboratory direction sheet as the result of testing. Pupils can be of 
real service to the cause of conservation by spreading the propaganda 
of home-made soap as the best way to utilize waste fat. 

The following recipe, as a laboratory direction sheet, has been 
tested by a number of pupils and found to give good results. 

MAKING SOAP FROM WASTE FAT 

Materials: 6 lb. fat (accumulated drippings of any kind) ; ^2 lb. borax; 
1 can Babbitt's lye (crude NaOH). 

Dissolve the lye and the borax in 3 quarts of hot water, in an iron 
or enameled dish, and allow to cool. Melt the fat. and strain through two 
layers of cheese-cloth, and allow to cool until pasty but not hard. Add the 
lye solution slowly to the fat, a little at a time, and with thorough stirring. 
. After all is in, stir, slowly for ten or fiften minutes, until the soap thickens. If 
the soap does not thicken after fifteen minutes of stirring, give it an occa- 
sional stir until it does, become pasty. Pour out into a pan lined with waxed 
or oil paper. When hard, cut into bars. 

If a perfumed soap is desired, from 1 to 2 oz. of oil of lavender may be ' 
stirred in before pouring out. Coloring material may also be added at the 
same time. Instead of pouring into a pan, small pasteboard boxes, such as 
match-boxes, may be used as molds with good results. 
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grades in which they are to be used and punched for simple binding. 
Sold separately and in sets, lc a printed page. 

Miscellaneous Pamphlets. 

History of Chicago (for third grade) . .' 20c 

The Rhinegold (for sixth grade) . . .20c 

A Home Library (for boys and girls of elementary and high 

school) 5c 

Social Motive in Arithmetic (monograph) 5c 

Social Aspects of Printing (reprint from Year Book, Vol. I) 5c 

The School Shop and the Christmas Spirit (reprint from Year 
Book, Vol. I) 5c 

El Panorama. 

A unique text for elementary Spanish classes. Features stories 
and legends; notes on science, commerce and industry; travel 
sketches; life in Spain and Latin America. Illustrations, notes, vo- 
cabulary and questions on the text. A series of booklets (not a 
magazine). Price, 20c per copy; discount of 15% for class orders 
of 6 or more. It is recommended that orders be placed for four con- 
secutive numbers beginning with No. 1, in which case a special dis- 
count of 20% is allowed on class orders of 6 or more. One single 
subscription for 4 consecutive numbers, 70c. No. 1 now ready; No. 
2 ready Nov. 1; No 3 Jan. 15; No. 4, Apr. 15. 
Address El Panorama, Francis W. Parker School, 330 Webster Ave., 
Chicago. 
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